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Where do you 60 for 


Great for around the house, on the boat or on the job, this 34-range Digital 
Multimeter has 3.5 digit (2000 count) display, pop-up LCD screen for adjustable 
viewing angle, Diode testing , audible continuity testing, transistor testing 

and low-battery warning. 


Ranges: 


DCV: 200т\, 2, 20, 200, 1000V 

ACV: 200mV. 2, 20, 200, 750V 

DCA: 200uA. 2тА. 20тА, 200mA, 10A. 

АСА: 200uA, 2тА, 20тА, 200mA, 10A. 
Resistance: 200, 2K, 20K, 200K, 2M, 20M, 200M ohms 


Capacitance: 2nf.20nF,200nF. 20° 20uF 
Q 1429 


Multi-Function Multimeter 

This 32-range Digital Multimeter features large 3.75 digit (4000 count) LCD, pop-out 

stand, auto-polarity, capacitor/diode/transistor test, logic circuit test, frequency 
measurement (up to 4MHz), peak reading hold, 

continuity test, soft carry case and test leads. 


Ranges: 


DCV: 400mv, 4V, 40V, 400V. 1000У 

ACV: 400mvV, 4V, 40V, 400V. 750V 

DC Current: 40mA, 400тА, І0А 

AC Current: 40тА, 400mA, 10А 

Resistance: 400, 4K, 40K, 400K, 4M, 40M, 400M ohms 
Trans check: hFE (NPN/PNP) 

Capacitance: 4nF, 40пЕ 400nF, 4uF, 40uF 


Freq measure: Auto-ranging 4K-4MHz (4 scales) 
Logic measure:TTL type 
9 1451 
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Measure Mains Safely 


24-range Digital Multimeter. Play it safe when testing your 240V domestic 
main. This meter is suitable because it can deal with momentary power 
surges or spikes of over 1000V which may occur on domestic mains. It has 


а 3,5 digit (2000 count) display, max hold and data 
hold, diode and continuity testing and а 
protective rubber holster. 
Ranges: 
2,20, 200, 600V 
2,20, 200, 600V 
200uA. 2mA, 20mA, 200mA, 10А 
200uA, 2mA, 20mA, 200mA, 10А 
Resistance: 200, 2K, 20K, 200K, 2M, 20M ohms 
Q 1563 


Digital Clamp Meter 


This meter features high resolution, 
ACA current measurement up to 700 
Amp, peak and data hold function. [|| 
DC volt 600V +/- 0.5%, 

AC vole 200/600V+/-1.2%, 

AC current 20A range +/- 1.5% 50/60Hz, 
+/- 5% 40/500Hz 

200/700A ranges +/ 1.5% SO/60Hz, 
+. 3.5% 40/500H2, 

Resistance 2/200k +/- 1%, 
Frequency auto-ranging 

up to 20KHz +/- 0.1%, 

Diode test function, continuity 
<100ohms, 600VDC/600VAC 
overload protection in Diode, 
Ohm, Hz, continuity. 

Quis 
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PHONE: 1300 366 644 (Local Call Charge) FAX: (02) 9395 1155 

MAIL: — DICK SMITH ELECTRONICS, Direct Link Reply Pad 160. 
РО Box 321, North Ryde NSW 2113 (vo Sap Мезе 

Please add postage (up to 5kg) to your order, as follows: 


(quote available for 


© $400 Up To $50 • $7.50 $51 Up To $100 • $9.00 $101 Up To $500 • $11.00 over $500 
read оф orf over Sig) emait: dee directink@bigpond.com (enquiries only) 
-Major Credit Cards Accepted. = Gift Vouchers Available 


For further information, orders or the 
location of your nearest store call: 
1300 366 644 (Local Call Charge) 


Or Fax: (02) 9395 1155 
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PUBLISHER'S LETTER 


Auckland'sblackout — * 
is a timely lesson Ser 


No doubt there have been many jokes 
about blackouts over the last month or so, 
at Auckland's and New Zealand's expense. 
But Australia and most other developed 
countries are in no position to laugh. It 
could easily happen to us. Supposedly, 
the reason for the failures of the four oil- 
filled high voltage cables supplying Auck- 
land is that they were very old and had 
not been properly maintained by the NZ 
electricity supplier, Mercury Energy. It is 
true that, as with many recently priva- 
tised electricity suppliers around the 
world, Mercury had laid off a lot of its staff and therefore it was probable that 
much maintenance had fallen by the wayside. 

Many government and privatised Australian electricity suppliers are going 
down exactly the same path of retrenchments in the name of efficiency and 
profits. Well, as most people would suspect, maintenance schedules and reliabil- 
ity of power supply must suffer. 

If you need any help in imagining just how bad this blackout in Auckland is, 
just consider how you would cope with little or no electricity for a period of 
several months! That is what has happened in the central business district of 
‘Auckland. The cost to big and small companies must be enormous. 

Already, Mercury Energy has announced that it will probably have to sell its 
$NZ300 million stake in its neighbouring utility, Power New Zealand, to pay for 
the inevitable claims against it in the aftermath of the Auckland power crisis. You 
can expect that Australian energy authorities are taking a really close look at this 
disaster and the way it eventually pans out. Some people have suggested that 
Australian engineering staff presently in Auckland are not only there to assist but 
to also work out the best way to cope with a similar emergency if it happens here. 

And don't think it couldn't happen here. As I understand it, the Sydney CBD is 
supplied by a similar setup. Are the cables well maintained? You'd better hope во 
есап the costs of a similar power interruption to Sydney's CBD could run into 

illions. 

One thing's for sure. This event will make energy authorities reassess the real 
cost of power generation and supply. If electricity customers are likely to sue a 
supplier to recover the costs of power interruption (and why shouldn't they?), 
then those costs are going to be built into power charges. 

Insurance companies are also likely to very closely assess electricity suppliers" 
plant condition and maintenance before setting their premiums. And financial 
assessors such as Moody’s Investment Services and S&P are going to be equally 
vigilant — they could easily downgrade the credit status of many state-owned and 
privatised energy suppliers in this country. 

It’s interesting, isn't it? Auckland’s misfortune could place the drive for 
“efficiency” and privatision of Australia’s utilities in a whole new light. That 
would be no bad thing. 

1 feel really sorry for the people of Auckland. In our own operation here at 
SILICON CHIP we have suffered the occasional blackout which has lasted several 
hours. The sense of frustration is overwhelming. Because we are so wedded to 
electricity in everything we do, literally everything comes to a halt during a 
blackout. You can't use the computers, you can't use the phones after an hour or 
so, you can't write with a pen (it's too dark), you can't work at the bench. You can't 
even make a cup of tea or even go to the toilet (it's pitch black down there!). 

No, to have blackouts or no power at all over a period of several months would 
beunthinkable. At the very least we would have to move office or bring in a diesel 
generator to run the SILICON Cur» offices. Multiply that scenario over thousands of 
Australian businesses and you've got a real disaster on your hands. 

You don't think it could happen here? I really do hope you're right! 


Leo Simpson 
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TCP/IP Ethernet LAN Terminal 
| An Ethernet TCP/IP terminal suit- 
| able for UNIX network environ- 
Р“ ments, it supports multi sessions 
* and multi hosts. It is also compat- 
= ijo with муво, WYt20, WY- 
50+, РС Term, ANSI and DEC VT220 elc. A stan- 
dard VGA colour monitor & standard 101 key AT key- 
board connect to the terminal. One 10Base2 BNC, 
one 10BaseT RJ45, two serial ports & a standard 
parallel port are also fitted. 
Cat, No.1104 _ ТОРЛР Ethemet LAN Terminal $875 


Time Recorder with Bar Code Reader 
The HT0020A Computerized Time Recorder is опе 
of the most powerful models of its type currently on 
the market. Itis not only easy to operate, it can also 
allow offices and factories to make considerable sav- 
ings in both manpower & material. Features include: 
* Shifts currently not being used can be closed down 
* Multiple recorders can be linked up on-line 

* High card compatibility 

+ Allows recovery of deleted data 

Са, No. 8457 Time Recorder with Bar Code Reader $1295 
An alternative model with MCR is also available. 


Seiko Business Card Reader 

Winner of the 95' Industrial Design Excellence 
Award, Collect buiness cards at meetings or events, 
then save hours in data entry time. Organize con- 
tacts by a region, industry, name or any category you 
choose. Built in software recognizes & records data. 
Са. No, 631 Seiko Business Card Reader 5395 


Uninterruptable Power Supplies 
Whether you require a line interactive 
or true on-line UPS, we have the right 
опе for you. From entry level UPS's 
for stand alone PC's to intelligent 
microprocessor controlled UPS's for 
professional high performance file 


‘A dual bus diagnostic card! Simply invert the card to 
test the other bus. It identifies POST BIOS fault- 
codes & displays error codes. Diagnostic error 
codes are provided for AMI, AWARD & Phoenix 
BIOS. Suitable for 486 / 586 / 686 / Pentium Il. 
‘Cat. No, 3362 Diagnostic card for PCI / ISA 
Са. №, 3128 Diagnostic Card for ISA 


$229 
$69 


__ Come and visit our online cat: 


| Phone: (02) 4389 8444 i 
Dealer Enquiries AUStralia-Wide Express Courier (То 3kg) $10 


We weicome Bankcard Mastercard VISA Amex 
Unit 1, 14 Bon Mace Close, Berkeley Vale NSW 2261 


Welcome 


FreeFax 1 800 625 777 


sales@mgram.com.au 


Hard Disk Drive Duplicators 
These hard disk drive duplicators offer a low cost, high 
performance solution whether you want high-volume 1 
master to 8 drive copying or quick, low volume, 1 mas- 
ter to 2 drive copying. Features include: 
* FAT32 compatible 
* Track by track, file by file, whole or partial drive copy- 
ing 
* Accepts different geometry drives including 2.5” and 
3.5" drives 
* Copy Win 95 operating system in as little as 33 secs 
Cat. No. 6426 Налі Drive Duplicator Two Drives $2899 
Cat. No. 6427 Hard Drive Duplicator Eight Drives $6499 
Omni-Directional Laser Scanner 
Ап affordable, vertically mounted, 
Omni-Directional laser scanner, 
which is ideally suited to reading bar 
coded products at supermarket 
checkouts. Performance is higher 
than the "Мате Brands” with a 24 
scan line pattern (competitors’ prod- 
ucts are 20) and 2,400 scans/sec 
(competitors: 2000 scans/sec). The depth of field is 
300mm and it has a keyboard wedge interface. A ser- 
ial interface is also available. 
Са. No. 6521 Ваг Code Laser Omni-Direct. Scanner 52119 
8 EIDE Device Card 
This card supports up to 8 EIDE 
devices in a single slot. It has 
an on-board intelligent ROM 
BIOS that configures all drives 
automatically without need of additional software dri- 
vers. Other features include:- 
* Provides 8 selectable ЏО port addresses & IRQ's 
* Supports DOS, Windows, Win 95, Windows NT, 
UNIX, SCO UNIX, Novell Netware 2.x,3.x,4.x, 05/2 
2.0, Warp. 
Cat. No.2320 ІВА Quad-Channel EIDE Card $199 
‘Avoid slowing down your hard drive access speed by 
putting your CD ROM on a separate controller. 
Са. No, 6385 СО ROM IDE ISA Controler Card 
CPU Voltage Checker 
Avoid CPU burnout! Make sure you 
have the motherboard jumpers set 
correctly. This unit checks and dis- 
plays the voltage on the CPU socket 
е is inserted. Ideal for those who 
upgrade systems, install motherboards, sell proces- 
sors, build systems, service and repair or for educators 
‘and schools. 
Cat. No. 3365 


CPU Voltage Checker зө 


Vamtest Pty Ltd trading аз MicroGram Computers АСМ 003 062 100 


Watch-Dog 


info@mgram.com.au 


Timer 

By adding а timing reset instruc- 

tion to the outer loop of your pro- 

gram, this card will apply а hard- 

ware reset to the computer in the 
event of a lock up. Utility software included for DOS, 
Windows 3.1, Win 95, Windows NT, OS/2 & UNIX. 
Cat. No. 17044 WatchDog Timer Card $139 


CD ROM Rewritable RICOH Kit 
The Ricoh MP6200S CD-RW 
allows you to erase & rewrite 
_ а CD-RW disc over 1000 
7 times. Included in the kit is 
Easy CD Pro 95/NT & Direct CD software, 1 blank 
CD-RW rewriteable CD & 4 blank CD-R write once. 
CDs. Reads 6 x speed & wriles 2 x speed. 
Applications include data backups & taping of music 
or video & audio clips. It is backward compatible with 
other CD-ROM media & will function as а normal CD- 
ROM drive. 
Cat. No. 6378 CD ROM Rewritable RICOH Kit SCSI 
Cat. No. 6412 CD-ROM Вемћађје RICOH Kit IDE 
Cat. No.6379 CD-ROM Rewritable Media 
Cat. No.6358 СО ROM Wrtable CD's Blue/Gold 
Serial Cards 
We have a large range of serial cards providing 
either 1, 2, 4 or 8 ports. Our most popular and ver- 
satile single, dual and four port cards feature high 
‘speed 16550 UARTS, COM 1 to 8 and IRQ 3 to 15. 
Са. Мо, 2297 1 Port RS232 18550 СОМІ-8,1803-15 — 580 
Са. №. 2239 2Рой 18232 16550 СОМ 1-8IRQ3-15 $90 
Са! No. 2326 4 Port RS232 18550 СОМ 1-818013-15 $295 
The dual port card is now available with 16650 UART 
chips with 32 byte FIFO buffers. 
Cat. No. 2333 Two Port 16850 Serial Card 
Plug & Play PCI models also available. 


Multi ЏО ISA Card 

A versatile interface card that supports 2 FDD, 2 
HDD As well as 2 16550 compatible serial ports, 1 
ECP/EPP printer port and 1 games port, 
Cat. No. 2055 Multi VO Card 
Seiko Smart Label Printers 
The Smart Label Printers simplify labeling in the 
office or at home, saving time for everyone. The per- 
fect solution for envelopes, file cards, diskettes, 
name tags, rolodex cards, folders, packages, cas- 
settes, поје books & bar codes. 

Cat. No. 5624. Label Printer Seiko 120 $480 
Cat. No. 5623 Label Printer Seiko 220 $595 
Cat. No. 5268 Label Printer Soko EZ30 $095 
E&OE All prices include salestax MICROGRAM 0498 


$985 


$940 
$55 


$10 


$159 


$45 


alogue & shop at www.mgram.com.au 


Fax: (02) 4389 8388 


Web site: 
www.mgram.com.au 


FreeFax 1 800 625 777 


The Philips DVD840 digital video 
disc player has a host of technical 
features but it does not look much 
different from a typical VCR. 


Review: Philips Digital 
Video Disc (DVD) Player 


While there has been a great deal of talk about 
digital video discs (DVDs) in the media over the last 
few years, it is only now that players and program 
discs are becoming available. We recently had a 
look at the Philips DVD player and concluded that 
it was incredible technology. But it may not set the 
world on fire as a consumer product. 


By LEO SIMPSON 


That's the problem with technology 
these days. While it surges forward 
relentlessly, consumers don’t neces- 
sarily grab onto something because it 
is the latest and greatest. There are a 
number of products where this has 
occurred or where they are yet to boom 
as consumer items: mini-disc, DCC, 
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DAT, CD-I players and digital still cam- 
eras are a few examples. 

We'll come to why we think that 
DVD players as a class might also fall 
into this category but first let's look at 
the Philips DVD-840. As we under- 
stand it, this Philips model incorpo- 
rates most, if not all the standard fea- 


tures of present DVD players. It will 
play the new digital video discs, stand- 
ard audio compact discs (CD) and 
video CD discs. 

DVDs employ a new dual-layer tech- 
nology and this allows double the dig- 
ital storage of normal CDs. As well, 
the rate at which the data can be 
accessed off the disc is much faster 
than typical CD-ROM drives and this 
means that the system can give full 
motion video to the latest MPEG2 com- 
pression standard. By contrast, nor- 
mal single layer video CDs use MPEG1 
and so the picture definition is notice- 
ably poorer. 

The first surprise with the Philips 
DVD player is that it is so light. It is 
about the same size as a typical VCR, 
measuring 430mm wide, 81mm high 
and 308mm deep but it only weighs 


4kg. Even without turning the ma- 
chine on, that tells you two things. 
First, the designers have not needed 
to resort to massive rigid mechanisms 
in order to obtain the high data re- 
trieval required. Second, they have 
been able to use very high levels of 
large-scale integration. In ordinary lan- 
guage, that means that they have 
crammed all the functions into just a 
few circuit boards and that means that 
a big power supply is not called for. 

In fact, a glance inside the case 
shows that while there is not a lot of 
componentry inside, there is a huge 
amount of circuitry, although that 
might seem like a contradiction in 
terms. There is the player mechanism 
itself which looks like any CD or CD- 
ROM transport mechanism, a power 
supply board and a board to terminate 
all the RCA output connectors. As 
well, there is the main board which is 
ina shielded case and the boards for 
the front panel display, infrared re- 
mote and interface functions. These 
latter two boards are absolutely teem- 
ing with surface mount components 
so while there do not seem to be many 
LSI packages, there is clearly a great 
deal of circuitry involved. 

When you see all those tiny surface 
mount ICs and other parts tightly 
packed on the PC boards, you have to 
admit that this is amazing technology. 
The developers of the CD (Philips & 
Sony) have learnt well in the decade 
or so since CDs were first introduced. 
Much of that learning has come about 
because of the wide-scale adoption of 
CD-ROM drives into computers. 

Before we leave the interior of the 
machine, not only is the power sup- 
ply quite small but it is evidently a 
switchmode type as well, even though 
the rated power consumption is only 
17W. So instead of the modestly sized 
conventional power transformer that 
you might expect to see inside a VCR 
or typical piece of audio equipment, 
this has a bridge rectifier running off 
the 240VAC mains supply and feed- 
ing а 100uF 450VW reservoir capaci- 
tor. After that there is a tiny little 
switchmode transformer – no wonder 
this unit is so light. By the way, when 
the unit is in standby mode, its power 
consumption is a mere 4W. 


Front panel 

Apart from its size and mass, there 
is little in the appearance of the Philips 
DVD player that screams out that this 


The remote control features a Jog/ 
Shuttle control for frame-by-frame 
slow motion. 


is brand-new technology; quite the 
opposite in fact. If you look closely, 
you will recognise the CD drawer and 
buttons for Play, Pause and Stop. There 
is a headphone socket and its level 
control on the lefthand side of the 
machine and in the same position on 
the righthand side are a pair of 6.5mm 
microphone sockets and two mic level 
controls. This is a clue that this can be 
used as a Karaoke machine if you have 
the right program tapes (oops, discs). 
Apart from that, there is a bunch of 
other small buttons immediately above 
the microphone sockets but most of 
their functions are not immediately 
apparent. 


Connecting the player 

The first point which emphasises 
that this is not a replacement for a 
typical VCR is that you cannot con- 
nect it to any ordinary TV set. Since it 
does not have an inbuilt RF modula- 
tor, the Philips DVD player can only 
be connected to a monitor with direct 
video and audio inputs. In my case, I 
was able to get around the problem. I 
have an older TV set but it does havea 
SCART socket for direct video and 
audio connections. With a suitable 
SCART cable I was in business. 

No doubt the Philips people would 
point out that if you want the full 


picture quality of which the player is 
capable, you need direct video con- 
nections instead of going via the an- 
tenna input on your TV set. They’d be 
right, of course, but there must be 
millions of consumers out there for 
whom this will be a major obstacle. 

For video output signals, the rear 
panel of the DVD840 features an RCA 
type video socket together with an S- 
video socket. On the audio side, there 
are RCA sockets for two pairs of ana- 
log stereo outputs and an AC-3 digital 
output. The digital output can be con- 
nected to an AC-3 decoder to obtain 
full surround sound for a home thea- 
tre setup. 


Regional code 


Also on the rear panel is a label 
stating “Regional Code 3” and this 
refers to the fact that DVD players 
have been crippled by being restricted 
to various World regions. The regions 
are as follows: 

(1). Canada, USA & USA territories 
(2). Japan, Europe, South Africa, Mid- 
dle East 

(3). Southeast Asia, East Asia (includ- 
ing Hong Kong) 

(4). Australia, New Zealand, Pacific 
Islands, Central America, South 
America, Caribbean 

(5). Former Soviet Union, Indian sub- 
continent (includes Pakistan, etc). 
(6). China 

Hence, if you buy a machine in- 
tended for Region 4, it won't play 
discs intended for other regions. This 
could really upset travellers who buy 
discs overseas and then come home to 
find that they won't play in their ma- 
chine. 

Actually, we wonder how long the 
DVD player manufacturers will bother 
enforcing this, since it was essentially 
forced upon them by the Hollywood 
film studios. Our review machine was 
stamped Region 3 and yet happily 
played Australian-produced movie 
discs. Clearly this regional locking can 
be disabled, at least by the manufac- 
turers and their distributors. 

We imagine it is done by some quite 
simple procedure such as changing a 
link setting inside the machine or 
maybe even simpler, by feeding it a 
code from the remote control. Maybe 
the process is more complicated than 
this but it is likely to be a small soft- 
ware change of some sort. 

It stands to reason that this would 
be the case because the manufacturers 
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On the rear panel of the DVD840 there are a number of RCA sockets for video 


and audio outputs plus an AC-3 output for Dolby Surround sound decoders 
which can decode a digital signal. Note that there is no modulated RF output for 


connection to a TV set. 


are hardly likely to produce a differ- 
ent machine for each region — they 
will be the same for the whole world. 
In fact the review machine was multi- 
standard, being able to play PAL ог 
NTSC, so why would there be sepa- 
rate machines for different world re- 
gions. 


Playing a disc 

Place a disc in the drawer, push the 
open/close button and there is a bit of 
a delay while the machine works out 
what you've put in it. It displays 
"LOADING" at this time. If you have 
loaded a DVD it will come up with an 
opening menu on the monitor screen 
and you can decide to play the disc as 
you would a normal video tape. Alter- 
natively, you can use the remote con- 
trol to step through the menu to a 
particular scene. 

Thereare two ways that the DVD840 
will play an audio CD. First, you can. 
hook it up to your normal stereo sys- 
tem and it will play the disc exactly as 
you would expect and respond to the 
remote control. For example, if you 
press “2” on the remote it will play 
track 2. It shows the track and time 
information on its front panel display, 
as would any normal GD player. 

If you have it hooked up to your TV 
or monitor it plays in exactly the same 
way but the screen display is the most 
unimaginative I’ve seen. All you get is 
а blue screen with the word "track" 
and a little box next to it with the 
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track number. If you press PLAY, it 
then says play while the track number 
continues to flash. Pretty exciting, 
huh? Why couldn't the designers have 
borrowed a leaf from a Windows CD 
player and had the same sort of fea- 
tures? Beats me. Even pretty ordinary 
VCRs these days have better on-screen 
displays. 

All the same, as a CD player it is 
clearly up with the best of conven- 
tional CD players in terms of its speci- 
fications and its sound quality is just 
fine. 

When you are playing a DVD, the 
on-screen display and all the options 
available depend on the disc itself 
and not the player. Therefore, you 
could have the option of showing the 
same video sequence from different 
camera angles, if in fact, the disc had 
been recorded with this information. 
None of the discs available with the 
review player had this feature and we 
assume that it will mainly be applied 
to sports footage. 

One interesting feature is Zoom 
which lets you blow the picture up by 
a factor of four and you can move 
around the picture to select the area to 
be magnified. This can be useful in 
some situations but as you can imag- 
ine, the picture quality is not as good 
when Zoom is in use. 

Having mentioned picture quality I 
should go on to state how good it is. 
First off, it is not as good as you might 
be led to believe from some overseas 


reviews. Ultimately, itis no better than 
the best pictures that a good PAL set is 
capable of. So the picture is equal to 
the best off-air reception that you 
would get in a strong signal area (no 
ghosts) and with a live studio shot, for 
example, а news reader or the weather 
forecast. 

Where it is clearly superior to even 
the best VCRs is that the picture is 
essentially noise free at all times, and 
even when the picture is a low-light 
scene there is no noise. This latter 
case always shows up VCRs and their 
noise content is all too obvious. 

Where the performance is also far 
superior to all but the best VCRs is in 
the clean noise free still pictures — 
they are very good. And this brings us 
to the remote control for the DVD840. 


Remote control 


As with most electronic appliances 
these days, most if not all functions 
are controlled via the remote control 
and many features cannot be accessed 
in any other way. This means that 
remote controls tend to have lots of 
buttons and a typical TV set's remote 
might have 50 or more. With some of 
their TV sets, Philips actually supply 
two remote handpieces, one with all 
the features and lots of buttons while 
the other one is simple, with just a 
few buttons for the main features. 

This is a great idea! It means that if 
you lose one control temporarily, you. 
can always fall back on the other one 
to get you out of trouble. Better still, 
you can put the main control away so 
that the junior people in the house- 
hold don't have the temptation to fid- 
dle with settings. 


It’s а pity Philips didn't take the 
two-remote approach with this DVD 
player because frankly, the remote 
control is not all that easy to use. It 
doesn't haveall that many buttons but 
the layout does not seem logical or 
easy to use. Half the problem seems to 
be that the jog/shuttle control domi- 
nates the whole handpiece. The weight 
distribution also seems to be biased 
the wrong way so that the end you 
point is the heaviest. This is because 
the three AA cells are at that end. 

One of the photos accompanying 
this review shows the layout of but- 
tons on the remote control so you can 
see what I am talking about when I say 
that it is not easy to use. These days 
you expect a remote control to be es- 
sentially intuitive; you don’t expect 
to have to consult the manual in order 
to operate even the most simple fea- 
tures. For example, where is the Play 
button. Peer at it for a while and you 
find it more or less centrally placed 
above the Eject button. Note that the 
Eject button is labelled but the Play 
button is not. Now where are the fast 
forward and reverse buttons? Answer: 
there aren’t any. You have to first push 
the Jog/Pause button and then you 
must use the jog/shuttle control. 

With the Jog/Pause button active, 
you can rotate the Jog dial back and 
forth to move the picture back and 
forth a frame at a time. All of which is 
very neat but I think it is a bit point- 
less. It might be attractive to people 
watching sports or porn movies but 
even there I think the attraction would 
quickly wear off. 

Anyway, back to fast forward or 
reverse: to get the player to fast for- 
ward you have to have the Jog/Pause 
button active and alight, as already 
mentioned, and then you can get the 
unit to play at half, one eighth, nor- 
mal, twice, eight times or 32 times 
normal speed, by rotating the shuttle 
ring. But this is not easy to do because 
if you rotate the ring by just a fraction 
too much, it flicks to the next mode. 
The shuttle ring needs some detents 
to help in this respect. 

Fast forward at twice normal speed 
is the closest approximation to nor- 
mal VCR operation in terms of normal 
motion of the subjects. Note that most 
VCRs have fast forward at about nine 
times normal speed although the pic- 
ture quality in this mode is nota patch 
on a DVD player. 

continued on page 96 


SILICON CHIP SOFTWARE 


Now available: the complete index to T 
all SILICON CHIP articles since the first 
issue in November 1987. The Floppy 
Index comes with a handy file viewer 
that lets you look at the index line by line 
or page by page for quick browsing, or 
you can use the search function. 
Notes & Errata: this file lets you quickly 
check out the Notes & Errata for all 
articles published in SILICON CHIP. Not 
an index but a complete copy of all Notes & Errata text (diagrams not included). 
The file viewer is included in the price, so that you can quickly locate any item. 
The Floppy Index and Notes & Errata files are supplied in ASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


ORDER FORM 


Floppy Index (incl. file viewer): $А7 


Notes & Errata (incl. file viewer): $А7 


Alphanumeric LCD Demo Board Software (May 1993): SA7 


Stepper Motor Controller Software (January 1994): $А7 


Gamesbvm.bas /obj /exe (Nicad Battery Monitor, June 1994): $A7 


Diskinfo.exe (Identifies IDE Hard Disc Parameters, August 1995): $А7 


Computer Controlled Power Supply Software (Jan/Feb. 1997): $A7 


Spacewri.exe & Spacewri.bas (for Spacewriter, May 1997): ЗА7. 


VO Card (July 1997) + Stepper Motor Software (1997 series): $А7 


a 
a 
a 
a 
a 
a 
Q 
a 
a 
о 


Random Number Generator/Chook Raffle (April 1998): $7 


POSTAGE & PACKING: Aust. & NZ add $A3 per order; elsewhere $A5 


Disc size required: Ll 3.5-inchdisc С05.25-псћ діс TOTAL $A 


Enclosed is my cheque/money order for $A 
О Bankcard О VisaCard 0 MasterCard 


or please debit my 


Card No. а] | | ЈЕ] 


LET 


Card expiry date, 


Signature 


Name 


PLEASE PRINT 
Street 


Suburb/town Postcode 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your order d 


to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card number 
(Bankcard, Visa Card or MasterCard). 
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MITH 


Where do you go for the 
Best Choice of new books, 


boxes and components? 


We're your one-stop-shop for the latest technical books, 
metal and plastic boxes and components. 


ETI Book Real World 


of Electronics 
Easy-to-read text at 
technical and 


engineering levels 
B 1417 


$2495 


Use you PC's parallel port to 
connect to real-world 
electronic devices. 


86127 $2995 


*40mm(W) x 3émm() х 30mm(H) H22:0 
S8mm(W)x 64mm(L) x35mm(H) Н 2231 $ 
65mm(w) x ll5mm(U) х 55mm(H) Н 2233 $ 
Отту) х ll5mm() x 55mm(H) Н 2224 $ 

#121 ттуу) x I7ImmiL) x 55тт\н) Н 2236 $ 


From 5650 


STEP UP TRANSFORMERS 


Interfacing to PCs 


Scanner Fanatics 
Frequency 
Register 1998 


Enthusiasts note! The original 
radio frequency listing updated 


for 1998. 52695 


8421 


B 4401 


Sealed Polycarbonate Boxes 
65mm(w) х 1 15тт(ц x 40mm(H) Н 2860 $9.95 
90mm(w) х || ти х 55mm(H) н 2863 $ 

*BÜmm(w) x 82mm(L) x 55mm(H) H2869 $ 
I21mm(w) x 171 тт) х 55mm(H) Н 2864 $ 

*I21mmiw) х 171 тт) x 80mmiH) Н 2867 $ 

*I46mm(W) x 222mm(L) x 55тт(н) Н 2865 $ 


Етот 59 


— 


Step-up Transformer 


Adaptor 24VA 


миз 


$4995 


Step-up Transformer 


Adaptor 65VA 


“909 Ме 


DIGKECSMIH ats where woe? 


Mw 


Handheld 
Case 


Red Lens, |3Smm(W)x70mm (L)x24mm(H) 
H2949 


$995 


Listening and 
Scanning Around Handbook 
Australia 1998 


А convenient frequency 
listing for Australia. 


53995 


Тһе ARRL 
The 75th Edition of the 


Amateur Radio Operator's 
"Bible". 1200 pages. 


B2234 $5495 


Semiconductors 
50-piece Smm transparent 


RED LED pack 2 7060. „$7.95 
50-piece Smm transparent 
GREEN LED pack Z 70%4........$7.95 
50-piece Smm transparent 
YELLOW LED pack Z7072...... $7.95 


Speaker Cable 


Dual figure 8 (4 core) 


Mw 


OFC speaker cable, 63 X 0.1mm. 
чү 2023 


$250 per metre 


Where до you go 


for the Best Choice DIC = МЇТН 
of kits? 


Make your own fun with these kits! 


Audio Masker Q Video and Pulse? Video Fader and Wiper Q9 
* A device that delivers a low level background Distribution Amp * Good for home videos, allows 


hiss(white noise), used to help mask the noises professional post-production 
e Fade out of one image and 
IEW по the next, or wipe-out IEW 


heard by people suffering from tinnitus. 
from one image to 


* Masking signal can be varied 
ii 
another, either ә ә ГЕЈ 


* Distributes composite video, S-Video 

signals or frequency/time 

reference signals to a number 

of locations 

No loss of signal 

or image when {8 

connecting up to 

four monitors from 

a single source 

* Very wide bandwidth useful 
for driving multiple computer (Ef 
monitors from a single video 
graphics adaptor 


from a ‘gush 
to a soft ‘wind’. 

* Far less expensive 
than ready-built 
units. 

* Pocket sized. 

* Power source required: 
1 x 9V battery 

* Supplied with 
components, PCB, 
hardware and 


enhancement facility 
to compensate for 
picture degradation 
caused by video dubbing 
Power source required: 12V DC 

Supplied with all components, hardware, sloping 


* Great for labs, schools and colleges 
front panel label. Rioters case, PCB power adaptor, and pre-punched 
oe Supplied with components of PCs only Бек шай pared 


ФЕ) Dec 97 $2995 "^ Eneco $3955 ө уље $7995 


Cable 
Break 


Finder? Q 


* Quickly locates 


a cable break 
anywhere along Xm 
| m 
. Eris for “Four-in-One” Video Enhancer & Stabiliser У © E] 
audio cables, Mini Bench Supply 99 * Improves image quality from poor-quality videotapes 


it can be modified to suit almost any other * Reduces image degradation when making copies of 


пау јуче и • 4.main DC supply voltages: 45V, SV, +12V and -12V Я 
+ Foer source regure. SV DC ну © Пита фи me of sort ret or oroad JO eo recordes о О мена 
* Supplied with all components, РСВ, with an output status LED on each output video signals by stripping out ‘piggyback’ information 
plastic case and pre-punched metal : Пана teret end мага, candore е Per pág required: 240V rad 
ied with ай components, hardware, n Н 
y Ben won papal a ed m a NUR * Supplied with all specified components, PCB, plastic 


асаан. instrument case and pre-punched and 


screened front panel 
Ey) Feb 98 5347 = Єў) Jan 98 $5955 «м Е) Nov 97 $69 


| Monster 500W Mono Block Power Amplifier??? 


“Well presented...very good value at $799.” 
As reviewed in Silicon Chip, March ‘98. 
• Ideal for musical instruments and PA work. 
Use two for a stereo set-up 
• Output: 500W RMS @ 4 ohms 
(278W @ 8 ohms) 
• Music Power: S90W into 4 ohms(315W into 8 ohms) 
• Power source required: 240 volts AC 
* Supplied with all components, PCBs & hardware, 
drilled and tapped heatsinks, 120mm cooling 
fan, large 10,000uF 100V Filter capacitors, 
toroidal transformer, pre-punched 
• Powder-coated case and deluxe front panel 


5799 


Due to the size, weight and split packaging of this kit, it is only available by тай order. We will deliver the 
and pre-punched rear panel complete kit direct to you at no extra charge! (delivery Australia only) 
къз $/79 


-purpose 
Fast Battery Charger 
Designed to fast charge many types of batteries 
as found in power tools, phones including 
NiCad and NiMH 
Also charges 6V and 12V sealed lead acid (SLA) 
packs and lead acid car and motorcycle batteries 
Power source required: 240VAC 
Supplied with all components, hardware, power 
transformer, heatsink, PCB, plastic case and 
pre-punched and screened front panel 


K326 2781 PHONE 1300 366 644 to reserve your order 


DICKE EMITE ats uhor yth 


Where do you go 


DIC z MITH for the Best Choice of 


heatsinks & tools? 


PCB Bubble 


Etch Tank Stick to our adhesie o. 
recommended?" Д jEweld JB WeldKwik Ж А 


Electronics Australia. 
Review, Jan ‘98 


N 5988 54975 


Comes with 

a FREE jar 
of Ammonium 
Persulphate 
worth 


$9.95 


N 5654 


Adhesive Adhesive 


6-8hour N1214 4 min N 1216 


$/99% $199 


EJ Ме Ми 


Л АП Cheese Head Nylon Imperial cxx 
Screws, Nuts and Washers in packs Security d 
Size 4BA WAS NOW Torx Bit Box Kit 


12mm screw H1012 $200 $1.20 T10, TIS, T20, T25, 


25mm screw иш moin Помен. $795 


4BA Hex Nuts н 1302 5295 $1.77 Миу 


АВА Washers H 1452 $1.75 $1.05 


а а Size 6BA 
Heatsinks at hot puces I2mm screw H 1032 5195 $1.17 
Heatsink Fin 35mm H3e3 $4.95 25mm screw "mo $200 $1.20 
Heatsink Fin 52mm 3424 $5.95 6BA Hex Nuts H1312 $295 $1.77 
Heatsink Fin 75mm Н 3422 $7.95 6BA Washers H 1462 $175 $1.05 Aluminium Frame 
Heatsink Fin 225mm H3426 $16.95 Utility Knife 


With hacksaw and knife. 


T3605 5995 


e | 


Modular Crimping Tool Wire stripper/cutter 


went $395 5/95 ^d 


CH — 


Scope C60 Cordless 


о Security Torx 
4 3 
Solder Iron 7 f hart Pli Screwdriver Set 
Fast 6 second heating time and manual ORKSTOD Fults Small sized security torx screwdrivers 
temperature control (10W to 60W) = Includes leather carry pouch. with strong 60mm shafts, easy-to-grip 
T 13308 moulded handles and black oxided tips. 
5 S 95 Sizes T6, T8, and T10. 
SAVE $20 "129 7 5/9 Sr $975 


— BEESWEH шуен Е 


Where do you go for the 
Best Choice in car security and 


testing equipment? 


Keypad Engine 
Immobiliser 

Protect your car - even if the keys have. 
been left in the ignition! This one-circuit 
(30-amp relay) immobiliser features auto 
arming 15 seconds after the ignition is 
shut off, flashing LED, backlit keypad 

and a pre-set 4-digit security code 


L 5455 $5995 


Rhino Central Locking Kit 


Convert your existing vehicle to the security and 


convenience of being able to lock and unlock all doors from 
the driver's door. Can be used in conjunction with most 
entry to your vehicle. 
Complete 4-door kit. 

Digital Light Meter 

Ideal for photography, dark room 

ranges, Features 

auto-zero function, low 

Requires 
1 x 9 volt battery for 


alarms or immobilisers to | 
allow remote control keyless || 
One-year warranty. 
1542 КУ 7,4 9 

and video use, Measures up 

«о 50,000 lux over three 

battery indicator and 

carry case, 

150-200 hours continuous use. 

Q 1400 


Analogue 
Sound Level Meter 


Decibel readings for both indoor 
and outdoor noise monitoring 

Features 2 ranges, 40-80dB and 80- 
12088, Includes single selection switch, 
low battery indicator, carrying case and 
operating instructions, Suitable for 
monitoring traffic, factories, workplaces, 
machinery and applicances. 
Q 1360 


Audio Signal Generator 


An audio frequency generator like this one 
is an essential tool for working on many 
circuits. With a wide 10Нт to IMHz output 
and high accuracy our signal generator is 
Sure to become an important part of your 
test equipment arsenal. Accuracy +/-3% 
+2Hz, output impedance 470 - 1100 ohms 
unbalanced, output control settings 

of 0, -20dB, -40dB approx. with 

fine adjustment. Q 1310 


Excellent price! 


5/89 


LCD Digital 
Callipers > 
A high-precision tool for 
engineers, designers, ty 
students and the serious 
hobbyist. These callipers give 
an extremely precise 
measurement of the 

external and internal 
diameter of just about 
anything from 0.01 to 
150mm. With 
metric/imperial 

conversion, zero setting 

for measuring 

deviations, accuracy 

of 003mm and 

repeatability of 0.01 

mm. Automatic 


"off" function and 
m" #/29 


~ 


PHONE: 
MAIL: 


1300 366 644 (Local Call Charge) FAX: 
DICK SMITH ELECTRONICS, Dire 
PO Box 321, North Ryde NSW 2113 


* $4.00 Up To $50 • 5750 $51 Up To $100 • $9.00 $101 Up 
(quote available for srroa 


Please add postage (up to 5kg) to your order, as follows: 
$500 • $11.00 over $5 
freight or if over Sig) етай: dse.directlink @bigpand.com (enquiries only) 
„Major Credit Cards Accepted. = Gift Vouchers Available 


NSW CASTLE HILL 
VIC MENTONE 
QLD MITCHELTON 
QLD MORAYFIELD 
SA MODBURY 

wa MORLEY 

VIC BOURKE STREET 
WA ROCKINGHAM 
TAS LAUNCESTON 


DIC 


NEW STORES AND RELOCATIONS 


Shop 126 Castle Mall, McDougall Lane 9894 4633 
6-10 Nepean Highway 9585 5455 

71 Osborne Road 3355 2642 

135 Morayfield Road 5428 0241 

385 North East Road 8395 7777 

269 Walter Road 9375 8660 

Shop 206 Midtown Plaza 246 Bourke 5: 9639 0396 authorised stockists, 
Unit 2, 4 Cessnock Way 9592 2888 

5 The Kingsway 6334 4555 


МИН 


Wideband 
RF Signal Generator 


Ideal for hobbyists, amateurs and service 
organisations. It has а frequency range of 
100kHz to 150MHz in 6 ranges making it 
ideal for checking and aligning IF circuits in 
tuners and TV sets plus all the other service 
and development work you'd like to tackle. 


b $189 


Brymen Digital 
Multimeter 3.75/4.75 


A high quality meter designed with safety 
in mind, Fast 4,000 count digital display 
updates 5 times per second. 10 times high 
resolution 40,000 count display mode 
updates 1.25 times per second, Dual 
display mode allows you to simultaneously 
view frequency along with other functions. 
Also provided is a 

fast analogue 

bar graph, 

conductance and 

capacitance 

measurement, 

and superior 

AC noise 

rejection. 

Q 1565 


һи sealable at al 


Pt.6: The Low-Pressure Sodium Vapour Lamp 


Lighting 


The low-pressure sodium vapour lamp can be 
instantly recognised by its monochromatic 
yellow light. Widely used in road and 
security lighting, it is the most efficient light 


source manufactured. 


By JULIAN EDGAR 


The invention of a whole family of 
low-pressure and high-pressure mer- 
cury discharge tubes as possible light 
sources occurred in the period be- 
tween 1890-191 ver, it took 
until 1920 fora di low-pres- 
sure sodium vapour to be obtained, 
the main stumbling block being the 
required development of sodium-re- 
sistant glass. Even then, it wasn't un- 
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til the 19305 that such lamps began to 
have a commercial impact. 

In 1932, Giles Holst developed a 
low-volt: ressure sodium va- 
g in Holland, he 


The lamp be- 
came widely used for street lighting 
in Europe and was introduced to the 


US in 1933 and in Australia in the late 
1 5. 


Construction 


A low-pressure sodium lamp is 
similar to a fluorescent lamp in many 
ways. However, unlike a fluorescent 
lamp, a low-pressure sodium vapour 
lamp does not use the excitation of a 
fluorescent powder to produce the 
light. Instead, the sodium discharge 
itself produces the light 

The lamp consists of an evacuated 
glass envelope which contains a U- 
shaped discharge tube. The outer glass 
tube is coated on its inner surface 
with indium oxide. This coating re- 
flects most ofthe heat (infrared) radia- 
tion back to the discharge tube while 
still allowing the transmission of vis- 
ible radiation. This helps keep the 


2 
BIE 


30 


390 0. 


Fig.1: because of the use of a U-shaped 
discharge tube, the luminous intensity | 
distribution of a low pressure sodium. 


a 


E 


Fig.2 (below): the luminous efficacy of the low- 
pressure sodium vapour lamp is better than any 
other common form of electric lighting - and has 
been for a very long time! (de Groot, J & van Vliet, 
J; The High Pressure Sodium Lamp). 


250 
(mw) 


low-pressure 
sodium 
vapour lamp i ; not uniform perpendicular ES 
to its axis (Philips Lighting Manual). ИН 
| sodium 
1000 H Г 
r ЕЕ al fluorescent 
| 
| high-pressure 
mercury 
sor 
T: 2 — tungsten 
Fig.3: the spectral distribution of a low-pressure | Mose 
sodium vapour lamp is dominated by two very close ^ —^ 
wavelengths - 589nm and 589.6nm. This gives the lamp та. КӨӨ РЕЈ E 
no colour rendering properties (Philips Light Sources). wm. oou Dd Saccus 


discharge tube at its required 260°C 
operating temperature. 

The discharge tube is made of soda- 
lime glass and is coated on its inner 
surface with borate glass. This ply- 
glass construction protects the soda- 
lime glass from the corrosive effects of 
the sodium vapour. The inner surface 
of the tube contains a number of small 
dimples, where the sodium condenses 
as the lamp cools after being switched 
off. If the dimples were not present, 
the sodium would condense during 
operation to form mirrors which 
would intercept the light and reduce 
the lamp's output. 

The discharge tube contains metal- 
lic sodium of high purity. It is also 
filled with a mixture of neon and ar- 
gon, which acts as a starting and buffer 
gas. In a similar way to fluorescent 
lamps, low-pressure sodium lamps 
have coiled tungsten wire electrodes 
positioned at each end of the discharge 
tube. These are coated with a mixture 
of oxides of barium, strontium and 
calcium. 


Most single-ended sodium lamps 
use a bayonet mount so that accurate 
positioning of the lamp automatically 
occurs when the lamp is placed in the 
luminaire. This is required because 
the light output of a single-ended so- 
dium lamp varies around its perpen- 
dicular axis. Fig.1 shows this varia- 
tion in the luminous intensity distri- 
bution perpendicular to the longitu- 
dinal axis of the lamp. 


Lamp performance 


The greatest advantage of the low- 
pressure sodium vapour lamp over 
other types is its luminous efficacy. 
Fig.2 shows the luminous efficacies 
of a number of different lamp types 
over the last century or so. It can be 
seen that the sodium lamp has an 
efficacy much higher than that of other 
commonly-used lamps. 

One of the reasons for this is the fact 
that low-pressure sodium lamps radi- 
ate almost entirely at two very close 
wavelengths - 589.0nm and 589.6nm. 
This can be clearly seen from the spec- 


tral distribution curve ofa Philips SOX 
lamp (Fig.3). Although this monochro- 
matic output provides little or no col- 
our rendering, the wavelengths of light 
produced are close to the peak sensi- 
tivity of the human eye - see Fig.4. 

In fact, although only about 35-40% 
of the input power is radiated at these 
wavelengths (compared with 65% at 
253.7nm for a fluorescent lamp), the 
luminous efficacy ofa sodium lamp is 
about twice that of a fluorescent lamp 
(see Fig.2). 

In addition to its high efficacy and 
long life, another advantage of the low- 
pressure sodium vapour lamp is that 
its monochromatic light gives better 
visual acuity than multi-spectral light. 
This means that the eye can better 
differentiate objects that are close to- 
gether. This occurs because there is 
no chromatic aberration within the 
eye when viewing an object under a 
monochromatic light. 

The complete energy balance of a 
180W low-pressure sodium lamp is 
shown in Fig.5. Of the 180W input, 
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Fig.4: the near monochromatic output may ђе 
poor for colour rendering but its output is very 
close to the wavelengths to which the eye is 
most sensitive. This factor is largely responsible 
for the high efficacy of low-pressure sodium. 
vapour lamps (Philips Lighting Manual). 


Fig.6: a basic choke and starter circuit 
for a low-powered low-pressure 
sodium vapour lamp. The dotted 
components are used to correct the 
power factor and block high 


Fig.5: the energy balance of a typical 
180W low pressure sodium vapour 
lamp: visible radiation - 63W; total 
IR radiation - 62W; convection and 
conduction - 55W (Philips Lighting 
Manual). 


Fig.7: a constant wattage ballast circuit, 
as the name suggests, keeps the power 
consumption of the lamp approximately 
constant during the lamp’s life (Philips 


Ragueucy switching signals (Philips 
Lighting Manual). 


55W is lost by convection and con- 
duction, 62W is converted to infrared 
radiation, 63 watts of visible radiation 
is produced 

After switch-on, the lamp takes ap- 
proximately 10 minutes to reach its 
stable operating condition. During 
start-up, it has a red appearance, the 
result of the neon gas discharge that 
initially occurs. This is short-lived 
because the sodium discharge soon 
takes over. 

A life of up to 18,000 hours is quoted 
for common low-pressure sodium 
lamps - about 18 times that of a nor- 
mal general-service incandescent 
lamp. A life of 18,000 hours is the 
equivalent of running continuously 
for about two years. 

Unlike a fluorescent lamp, tempera- 
ture fluctuations have little affect on 
lamp performance. This is primarily 
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because of the good thermal insula- 
tion of the discharge tube provided by 
the outer glass envelope. The lamp is 
also able to be used in very cold con- 
ditions - down to as low as -30°C 
when fitted with an electronic starter. 

Mains voltage fluctuations within 
the range of +6% to -8% also have 
very little affect on lamp performance. 
In fact, the change in lamp voltage is 
almost entirely balanced by a simulta- 
neous change in lamp current, mean- 
ing that lamp wattage (and to a certain 
extent the luminous flux) remain 
nearly constant over a wide range of 
supply voltages. 


Control circuits 

As with other discharge lamps, a 
ballast is needed to prevent current 
runaway. Two main types of ballasts 
are used: (1) choke ballasts with or 


Lighting Manual). 


without a separate starter and (2) con- 
stant wattage transformer ballasts with 
a separate starter. 

Sodium vapour lamps are quite 
short when compared with a fluores- 
cent tube. Consequently, lamp voltages 
are relatively low and allow the lamp 
to be operated by a simple circuit such 
as the one shown in Fig.6. Here, a 
choke is wired in series with the lamp 
and an electronic starter is fitted in 
parallel with the lamp. The dotted 
components indicate a parallel capaci- 
tor for power factor correction and a 
filter coil which is fitted when high- 
frequency signalling via the mains is 
used. Ballasts of this type can be used 
with conventional sodium vapour 
lamps of up to 90 watts. 

Constant wattage ballasts maintain 
lamp power at the same value during 
the life of the lamp. Fig.7 shows a 


hybrid constant wattage circuit. It con- 
sists of a ballast, a series capacitor for 
power factor correction and an elec- 
tronic starter. 


Street lighting 

А long lamp life, high efficacy and 
resulting low running costs makes so- 
dium vapour lamps very suitable for 
road lighting. In addition, tests have 
shown that, as mentioned above, so- 
dium lighting gives excellent visual 
acuity. In fact, if high-pressure mer- 
cury vapour lighting is used instead, 
the road surface luminance has to be 
approximately 1.5 times greater than 
for low- pressure sodium vapour light- 
ing to give the same visual acuity. 
Furthermore, compared to other types 
ofroad lighting, sodium vapour lamps 
give a greater speed of perception, 
less discomfort, less glare and a shorter 
recovery time after glare has occurred. 

While fluorescent, metal halide and 
high pressure sodium vapour lamps 
are also widely used for street light- 
ing, low-pressure sodium vapour 
lamps reign supreme on main high- 
ways. 

Road lighting luminaires are de- 
signed to direct light along the road 
length, with minimal lighting of 
houses lining the sides of the road. 
Their Downwards Light Output Ratio 
(DLOR) must be high - although one 
wouldn't always believe this to be the. 
case when viewing a city at night from 
an aeroplane! However, a road light- 
ing luminaire with a very high DLOR 
often has poor light distribution, ne- 
cessitating the use of closer pole spac- 
ing. Fig.8 shows an isolux diagram for 
a typical road lighting luminaire. 

The spacing ofthe poles, their height 
and their location are all vital parts of 
road lighting design. Fig.9 shows four 
different pole arrangements. 

А single sided arrangement (Fig.9a) 
is used only when the width of the 
road is equal to (or less than) the 
mounting height of the luminaire. 
However, this arrangement inevitably 
results in a lower level of luminance 
of the side furthest from the poles. A 
staggered arrangement (Fig.9b) is used 
mainly when the width of the road is 
1-1.5 times the mounting height ofthe 
luminaires. This, however, can result 
in a zig-zag pattern of light and dark 
along the road. 

Placing the poles opposite one an- 
other down both sides of the road 
(Fig.9c) is used mainly when the width 


Fig.8: an isolux diagram for a typical street light. The lamps must be positioned 
such that the lighting is acceptably even along the road (Philips Commercial 
Lighting). 


ABE. = 


Fig.9: typical lighting arrangements for two-way roads: (a) single-sided, (b) 
staggered, (c) opposite, (d) span wire. Each approach has particular costs 


and benefits (Philips Lighting Manual). 


of the road is greater than 1.5 times 
themounting height ofthe luminaires. 
Finally, there is the rare approach of 
using a span wire (Fig.10d), where the 
luminaires are suspended from a wire 
hungalong the central axis ofthe road. 


This gives excellent luminance uni- 
formity and less glare because drivers 
see only the blank ends of the 
luminaires. 

Next month: the high pressure so- 
dium vapour lamp. sc 
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Got a Virus? Take Ап 
Aspirin or Call A Vet! 


Most people know the importance of check- 
ing incoming discs for viruses but what about 
email? It is rife with viruses, so look out. If 
you access the Internet, you need up-to-date 


anti-Virus software. 


By ROSS TESTER 


Every now and then, something hap- 
pens to make you think you've actu- 
ally beaten Murphy at his own game. 
This doesn't happen very often, mind 
you, but when it does, the feeling is 
sweet. 

Such was the case one recent Mon- 
day morning, the start of the working 
week. One of the computer work- 
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stations on our network reported a 
Word macro virus - WM/Goldfish. In 
the overall scheme of things, Goldfish 
is not regarded as a particularly nasty 
virus but it's a virus just the same. It 
had not yet manifested itself on screen 
but if left, this particular virus peri- 
odically flashes a message that the 
goldfish is hungry. If you ignore the 


message after a while it starts feeding 
itselfon the contents of your hard disc 
drive. That's not good. 

Maybe the same "brain" that con- 
ceived this virus also thought of those 
infernal electronic pets which die if 
you don't feed them. But we digress. 

Why were we caught? Perhaps an 
explanation of the SILICON CHIP com- 
puter network is in order. Most of the 
workstations run under Windows NT, 
mainly for its almost near-bullet-proof 
operation. As a matter of course, we 
run a virus check over these comput- 
ers very regularly (which of course 
was how the virus was found and, 
more importantly. cleaned off) We 
also scan each and every floppy disc 
that goes into those machines. 

A new computer, though, had been 


vet Vet for Win: 


E E 
DISKI VOLI FONTS-ETC 
=з S Y 


P: WORK R: 


em => 


T: и: 


dJ: 
REMAINDER 


=з 


: Master Воо! Record matches template, is OK: Standard DOS Fdisk. 
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scanning: 11:23:25, 27/02/98 


er of scanned files: 
file viruses detected. 


Fig.1: scanning is easy — you just select the drive(s), folder or files 


you wish to 


scan and click the Go button. A scan summary appears in the righthand pane. 


supplied with Windows 95. And as 
luck (bad!) would have it, this ma- 
chine was used to read a virus-in- 
fected floppy disc from a contributor. 
(When we rang to warn him, we were 
told *Oh yeah. I saw that message 
about the Goldfish being hungry but 
didn't know what it meant . . .”) 

To make matters worse, we didn't 
have any current virus checking soft- 
ware to suit Windows 95. So this ma- 
chine was sitting there with a known 
virus on it waiting to re-infect the 
network. What to do? 

The first step was to remove that 
machine from the network before turn- 
ing it on. The second step was to 
quickly go out and buy anti-virus soft- 
ware to suit Windows 95. As luck 
would have it, our local "lolly shop" 
was itself out of stock, so we came 
back empty-handed. 

And then it happened: the morning 
mail arrived and in it was a copy of 
Cybec 's "Vet Net Surfer" Anti-Virus 
Software for review. Talk about tim- 
ing! 

Normally, products for review take 
some time to be slotted in, to find 
someone with enough time to do the 
research, examine the product in de- 
tail, arrange photographs and write 
the article. Vet Anti Virus Software 
shot to the front of the queue faster 
than anything in history! 


About viruses 


Some viruses are pretty harmless 
while others are much more sinister 


and malevolent, capable of wreaking 
havoc to your computer or an entire 
network. But who is to know which is 
harmless and which is harmful? So all 
viruses need to be treated the same 
way – eliminated as quickly as possi- 
ble. 

Vet claims to detect and eradicate 
all of them. However, as we should all 
know by now, the maniacs who write 
and promulgate viruses are at it all the 
time, so any virus software worth its 
salt needs to be constantly upgradable. 
Vet does this by making the latest up- 
grades available on the internet or by 
mail but more of that later. 

Most people who use a computer 
would know about viruses but they 
are changing all the time. For exam- 
ple, the type of virus which hit our 
system, a macro virus, didn’t appear 
until mid 1995. Yet in just one year, 
they had become the largest cause of 
virus outbreaks worldwide! 

What's a macro virus? It's a form of 
virus which hides within Word docu- 
ments and Excel spreadsheets. Mac- 
ros are little routines you can create to 
streamline tasks within programs and 
so they are typically incorporated into 
documents. They're a great idea but in 
1995 some deviant realised they were 
also great for creating viruses. 

When you open an infected file the 
macro virus is activated and can then 
automatically infect other Word or 
Excel files as they are opened. If you 
share files on disc or receive them via 
email, the macro virus is shared as 


well. While the latest versions of Word 
and Excel can warn you of macro 
viruses and give you the option of 
opening a file without any macros, 
they cannot destroy them. Apparently 
many shareware and freebie virus 
protection packages, especially older 
ones, cannot detect macro viruses ei- 
ther. 


About Vet 


Vet Anti-Virus Software is Austral- 
ian-designed and produced and sold 
around the world. That is a good rea- 
son to support it. It was first written 
back in 1989 by lecturer Roger Riordan 
to enable students to remove viruses 
by themselves, rather than tying up 
University staff. Continually updated, 
Vet now has around half a million 
users in more than thirty countries. 

Vet has a variety of anti-virus soft- 
ware available to suit the needs of 
individual PC users, business users 
with standalone or networked PCs and 
also for network servers. 

The program we were supplied, Vet 
Net Surfer, is just one of a number in 
the range. It’s a full-featured virus pro- 
tection package which can automati- 
cally detect and destroy viruses from 
virtually any source — infected discs, 
email attachments, and files down- 
loaded from the Internet and bulletin 
boards; they’re all prime sources of 
viruses. 

Vet Net Surfer has a recommended 
retail price of $99.00 and is available 
from most computer stores. 

As its name implies, the Vet Net 
Surfer package assumes you have ac- 
cess to the Internet. Therefore all up- 
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| C Full Scan (use if virus found) 


IV. Include subfolders: 
IV. Show network drives 
T. Skip renamed fies 
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grades to the packages are downloaded 
from the 'net. Once registered with 
Vet, you qualify for this service free of 
charge for a year. After that, an addi- 
tional fee is payable— $40 per annum. 
Incidentally, also included in the box 
were versions of Vet to suit DOS and 
Windows 3.x, along with Windows 
NT. 

Vet Premium is directed more to- 
wards small business. It contains the 
same anti-virus software as VET Net 
Surfer but in this slightly higher-priced 
offering ($129) the upgrades are mailed 
to you each quarter so you don't forget 
to keep your software right up to date 
(you can also get them from the 'net if 


Progressive Scan Properties 


~ Log fle 


К Write log file 


| | 
[E enssranrLoG.TXT Browse... | | 


you wish). Again, this service lasts a 
year and renewal costs $70 per an- 
num. 

As well as ‘net access, registered 
users can also obtain unlimited phone 
and email support. 

There are also Vet programs for 
larger organisations. Vet users include 
some very large businesses and gov- 
ernment bodies, with many thousands 
of computers being protected. 


Installation 

Installation follows pretty much the 
standard routine these days — go to 
Start, Run, type in A:setup (our pro- 
gram was supplied on floppies but it's 


There's a Vet Anti-Virus package to suit all types of users and organisations and 
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you can download virus update files from the Vet website. 


IV. Allow cancellation of progressive scan 
гак | Ew | [Cue] 


Fig.2 (left): the Vet Properties dialog box lets you 
configure Vet just the way you want it and set various 
scanning options. Fig.3 (above) is accessed through the 
Startup tab of Fig.2 and lets you set the number of files 
to be scanned each time the machine is booted. 


also available on CD-ROM) and let the 
setup Wizard guide you through the 
installation. А 

Again, as per most software, you 
can install a "typical" or a "custom" 
version. Not having used the software 
before, we went with the "typical" 
version. Installation from the two 
floppies took only a few minutes. 

Various options are given during 
the installation process which allow 
you to choose such things as just how 
Vet will alert you to the fact that it has 
found a virus, how it will scan your 
discs and so on. Another switch tells 
Vet to scan all files, or only those files 
which are considered to be “runable”, 
such as those with bin, com, dll, doc, 
dot, drv, exe, ovl, xls, xlt and sys ex- 
tensions. You can add to this list if 
you wish. 

In fact, we were most impressed by 
the amount of user control possible — 
see Fig.2. You can fully customise the 
installation to suit your needs, or you 
can simply allow Vet's default set- 
tings for a typical computer user. You 
are also given the opportunity to make 
a "reference disc", which can be used 
to reboot your computer complete with 
anti-virus settings should the worst 
happen and a nasty virus take over or 
destroy your hard disc drive's boot 
sector. 


Operation 

The final part of the installation 
process is a complete scan of all local 
disc drives to ensure that they are 
clear of viruses. To us, this was the 
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Fig.4: Vet Anti-Virus had по trouble identifying and removing the “Goldfish.A” 
WordMacro virus from an infected floppy disc that had been sent to us. 


acid test. We knew we had a virus; we 
even knew which hard disc drive it 
was on. Would Vet find it? 

No problems at all. It found it and 
Killed it. Or more correctly, it killed 
them — at least a dozen different 
infestations in various Word files 
opened the previous Friday and infec- 
ted from the same source! 

After re-booting the computer (part 
of the installation process), we went 
back to the floppy disc which we knew 
was the original source of the virus. 
The “screen grab” of Fig.4 shows that 
Vet successfully located and neutral- 
ised the virus in all four Word docu- 
ments on that disc. Just to make sure, 
we re-ran Vet and it gave the floppy a 
clean bill of health. 


Scanning techniques 

Vet has two main ways to detect 
viruses: on demand scanning and resi- 
dent scanning. As the name suggests, 
demand scanning occurs when you 
want it to— you must manually select 
the disc, folder or file to be scanned 
(for example, when you receive an e- 
mail attachment or insert an unknown 
floppy disc). Performing the actual 
scan is devilishly difficult: you just 
click the “Go” button and sit back 
while Vet does everything for you. 


It takes only a few seconds to check 
a typical floppy disc and somewhat 
longer, of course, for a hard disc or 
CD-ROM. 

Resident scanning, on the other 
hand, is automatic and almost trans- 
parent to the user. Every time you 
boot your computer, you can have Vet 
automatically scan a preset number of 
files (eg, 100) on each of your disc 
drives for viruses. This scanning func- 
tion is progressive, so that eventually 
your entire hard disc is automatically 
scanned. If you subsequently reboot 
your computer during the day, you 
can have Vet perform a smaller or 
even no scan to save time. 

You can also have Vet automati- 
cally eradicate any viruses it finds or 
warn you that viruses may be present. 
This is also pretty quick — about 20 
seconds in our case — so you won't 
have to sit and watch the paint fade 
on the wall while waiting. 


Conclusion 


We had a lucky escape, although 
the person concerned should have 
known better. No harm was done in 
this case; we were able to get rid of the 
virus before it had a chance to do any 
damage. But this little episode shows 
just how easy it is to pick up a virus. 


$28, 


If you ever accept a floppy disc 
from anyone else, download a file from 
a bulletin board or the 'net or even 
receive email, you should have anti- 
virus software installed. Readers with 
children using their computers should 
be especially careful — games copying 
and swapping, albeit illegal, is rife in 
schools and is a renowned method of 
virus transfer. (Most schools and col- 
leges have very firm rules about bring- 
ing floppies from home; some have 
even gone to the trouble of removing 
floppy drives. But it still happens). 

And finally, you might think that 
CD-ROM discs are safe from viruses. 
They are safer but not safe. There have. 
been some very embarrassed software 
distributors who have sent out CD- 
ROMs in the past complete with vi- 
ruses. And these days, with CD-ROM 
writers becoming so inexpensive, non- 
commercial CD-ROMs have to be 
viewed with just as much suspicion 
as floppy discs. 

We are particularly happy with the 
way Vet installs and operates and can 
give no better recommendation than 
to say that we will continue to use it 
here at SILICON CHIP. 

Vet Anti-Virus Software is distrib- 
uted by Cybec Pty Ltd, 1601 Malvern 
Road, Glen Iris, Vic 3146. Phone (03) 
9825 5600; fax (03) 9886 0844. It is 
also available from Vet Anti-Virus Soft- 
ware, Auckland NZ. sc 
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Amplifier wiring layout 
is critical 

Your March 1998 review of the 
500W amplifier kit produced by Dick 
Smith Electronics and your mention 
of power transformer installation con- 
siderations is timely. A large number 
ofthese amplifiers will be constructed 
by enthusiasts with little or no prior 
experience with this type of equip- 
ment. 

The problems associated with mains 
transformer leakage flux interfering 
with sensitive components and cir- 
cuitry have been with us for a long 
time. Those with a good memory will 
recall how the inductive components 
on the top ofa valve amplifier chassis 
were all aligned at 90 degrees to each 
other – the power transformer, filter 
choke and output transformer were 
each mounted in such a manner that 
the leakage flux from one would have 
minimal affect on the other two. 

Transformer designers well under- 
stood these problems and devised 
standard procedures both in the de- 
sign and assembly phases ofthe trans- 
former to reduce these effects. This 
involved judicious selection of flux 
density in the core and current den- 
sity in the windings. Often the power 
transformer would also be fitted with 
a flux band to provide an effective 
shorted turn for leakage flux. In ex- 
treme cases the transformer might also 
be mounted їп a steel case. Little could 
be done for the filter choke however. 

With the advent of large solid state 
amplifiers, peak currents in power 
supply conductors have become much 
larger. Where the typical valve ampli- 
fier had been in the range 10-50W, 
with peak currents around 200mA, 
we are now faced with amplifiers of 
typically 50-200W, with peak currents 
well in excess of 10A. Our experience 
of these new problems goes back to 
the late 1960s with 70W amplifiers to 
a design from an RCA application note 
where lead dress from the filter ca- 
pacitors to the output transistors was 
critical. 

Many years and many amplifiers 
later the problem has only become 
worseas amplifiers have become more 
powerful and peak currents have in- 
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creased proportionally. The problem 
existed with E-I power transformers 
and has not changed much with the 
introduction of toroidal transformers. 

Toroidal transformers have several 
advantages over E-I transformers and 
these are now exploited to the full by 
power amplifier designers. For trans- 
formers rated in excess of 500VA, the 
toroid will be about half the size and 
weight of a comparable E-I type. The 
more efficient core geometry and the 
improved grades of steel used in the 
core construction allow the trans- 
former to operate at much higher flux 
densities, allowing the amount of steel 
and copper required to be reduced. 

Amplifier designers then try to shoe- 
horn them into small chassis adjacent 
to sensitive circuitry. Toroidal trans- 
former designers then have been re- 
quired to capitalise on and optimise 
the self-shielding characteristics ofthe 
toroidal core. 

Due to the circular nature of the 
core and the fact that the strip from 
which it is made is cut in the rolling 
direction of the original mill roll, the 
crystalline grain structure is pre- 
aligned in the direction ofthe induced 
flux in the core. This (and the fact that 
there isn't an air gap) is the reason the 
primary magnetising current in a 
toroidal transformer is so low com- 
pared with a comparably rated E-I 
transformer. Thus most of the induced 
flux remains within the core. In a 
wound toroidal transformer the fac- 
tors which most influence the amount 
of leakage flux are the flux density, 
winding symmetry of the primary 
winding and the current density in 
the secondary winding. 

The designer is able to optimise the 
flux density and current density but 
the primary winding symmetry is in- 
fluenced by other factors such as the 
option of automatic alternate traverse 
(really the only toroidal transformer 
winding operation that can be semi- 
automated) and the skill of the opera- 
tor. If continuous traverse is chosen, 
then winding costs will necessarily 
increase and insulation of the start of 
the winding is more critical. 

However, if the operator is suffi- 
ciently skilled then flux leakage due 


to the discontinuity at the start and 
finish of the winding can be mini- 
mised. In more critical applications, 
such as in valve microphone preamp- 
lifiers and in applications in close 
proximity to colour monitor tubes, a 
flux band consisting of several turns 
of strip steel similar to the core mate- 
rial may be applied. 

In the 500W amplifier where com- 
parison is made between the original 
prototype and the assembled unit sub- 
mitted by DSE, the major contributing 
factor will be lead dress. The trans- 
former we manufactured for the pro- 
totype and the production units were 
manufactured in exactly the same way, 
with the same flux and current densi- 
ties. The cores used in the production 
units were locally manufactured from 
27M3 steel, each with a test certifi- 
cate. 

There will always be some flux leak- 
age from a wound toroidal transformer 
and this will be found to be concen- 
trated where the primary leads exit. 
By being aware of this it is (usually) a 
simple matter of keeping the mains 
wiring well away from sensitive cir- 
cuitry. This would be done as a matter 
of course for safety reasons anyway. 
In spite ofall this, some improvement 
may still be achieved by a small 
amount of rotation as you suggest. 

However, in our experience, in this 
type of amplifier radiation from the 
power supply conductors is the main 
source of residual low frequency noise 
and distortion. Radiation from the 
output leads can also have a major 
effect on distortion (not to mention 
stability). It is important to use the 
largest cross sectional area conduc- 
tors which can be accommodated, run 
them as close to a grounded earth 
plane as possible and in the case of a 
bipolar supply to maintain symmetry 
with respect to sensitive circuitry. 

In the 500W amplifier it can be seen 
from the photo on page 64 of the March 
1998 issue that you have laid out the 
РС board with this in mind but the 
leads from the capacitor bank to the 
PC board simply take the shortest 
route. Worse is the twisted pair out- 
put leads where they run directly over 
the input leads. A little care here and 
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the use of heavier conductors could 
achieve a lot. The size of the second- 
ary leads on the power transformer is 
а good guide as to the size of cable 
required (also for the output leads). 

You are to be commended for pro- 
ducing a project such as this as there 
isa very large market for amplifiers of 
this capacity. Over the next few years 
you will undoubtedly see many 10- 
cally manufactured high power am- 
plifiers come on the market in various 
forms and configurations which have 
had their genesis in this project. 

Dick Smith Electronics are also to 
be commended for producing the am- 
plifier as a complete kit and not being 
embarrassed by the necessarily higher 
price which that requires. They are to 
be commended also for choosing to 
use a locally manufactured trans- 
former in their kit. They could have 
chosen to use an imported unit to save 
a few dollars but at what cost? The 
power transformer is by far the single 
most expensive item in the kit. 

It is disappointing to see the market 
penetration achieved by imported 
transformers when there are so many 
local manufacturers producing world 
class products at world competitive 
prices, A healthy spirit of competi- 
tion exists within the industry and 
this benefits the customer both in the 
price of the product and the willing- 
ness of the manufacturer to manufac- 
ture to a specific requirement on short 
notice, 

Customers should not be afraid to 
ask the manufacturer of his choice for 
an oddball design. If it can’t be done 
he will tell you and suggest an alter- 
native. Use him as part of your design 
team (and the earlier the better), Look 
forthe ‘Australian Made’ logo on trans- 
formers just as you do on packets at 
the supermarket (you do, don't you?). 

Keep up the good work. 

Peter Buchtmann, 

Harbuch Electronics Pty Ltd, 

Hornsby, NSW. 


Notes on NiMH batteries 

I have recently assembled a battery 
pack using NiMH (Nickel Metal Hy- 
dride) cells for replacement in a mo- 
bile cellular phone. The cells arrived 


individually packaged from the sup- 
plier and measured open circuit 
voltages between 0.6V and 1.1V. The 
pack was assembled and charged at 
the specified current for the specified 
hours and then the individual cells 
measured again on open circuit and 
they varied substantially. I proceeded 
to charge the lower voltage cells indi- 
vidually until they reached +0.02V of 
the highest voltage cells and the pack 
has performed superbly since with 
maximum storage capacity. 

It seems to me that it is essential to 
ensure that each cell in a pack has 
reached its full capacity before being 
first put into service, otherwise the 
lowest charged cell determines the 
total battery capacity subsequently. 
The assumption that all new cells ar- 
rive in a discharged state appears to 
be wrong. 

On a related subject, I recently had 
to zap an NiMH battery and on re- 
charging it, found it had acquired a 
full charge. It was then run down us- 
ing a discharger till it reached the 
1.1V level. It was fully recharged again 
and after sitting idle for one week, 
discharged again and its capacity had 
dropped to 1096 of its rating. Obvi- 
ously its self-discharge had altered 
drastically and it was no longer fit for 
service. 

My experience is that good cells 
retain 90% of their remaining capac- 
ity after one week of idleness, so that 
after one month they still retain (0.9)* 
= 65% of their capacity. I find it useful 
to use cells intermittently and use up 
all their capacity before recharging. 
This ensures that I can obtain maxi- 
mum life out of the cells since they 
can usefully withstand say 400 re- 
charges before their capacity drops to 
50%. 

The practice of regularly discharg- 
ing cells before recharging seems 
wasteful and it would be better to use 
them till they reach 1.1V. It is good to 
have a spare set of cells on hand if 
absolutely necessary or better still, use 
a fast recharger (say 1 hour) during 
which time planning for the balance 
of the job can be carried out. 

V. Erdstein, 

Highett, Vic. 
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© FLARED BASS REFLEX PORTS 
TERMINALS @ INDUCTORS 
* DEFLEX DAMPING PRODUCTS 


largest seller of quality 
speakers drivers. For free 
information on all our speaker drivers 
and parts, call Scan Audio or send $15. 
for new catalogue with complete data 
sheets on 93 different speaker drivers. 
Price includes air mail 

postage anywhere in 

Australia or NZ. 


Very high quality 

S-Video and Composite. 

Full-frame TBC, 60 wipes, borders, colours, 

mix, fade, cut, picture-in-picture, chroma- 
key, freeze, etc. Fix colour bleed - Hand У 


four memories, GPI trigger, etc. Stereo 
mixer with four inputs + mic input, 
headphone output and metering. 


„ог Digital? 


We've got it! The latest digital editing 
cards... DPS Spak & Edit Bay, Miro 
DV300, FAST DV and AV Master, etc. SCSI 
cards and drives. Whole systems too. Want 
prices, pictures and info? Visit our website at 
www.questronix.com.au/-questav - it's 
updated frequently - or come in. Kits, 
components, accessories - our list is 
growingall the tim 
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Silicon Chip 
Back Issues 


September 1988: Hands-Free Speakerphone; Electronic Fish Bite 
delector. High Performance AG Milivoltmeter, PL2; Build The 
jer Voice. 


April 980: Aunia Braka ht faster, What You Need to Know 
‘About Capacitors; $2-Band Graphic Equaliser, Pt.2; The Story Of 
Amtrak Passenger Services. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor 
For Your PC; Simple Stub Filter For Suppressing TV Interference; 
The Burlington Northern Railroad. 


‘July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable АМ Stereo Radio, (Uses 
Me 13024 and TX7376P) Pt.1; High Or Low Fluid Level Detector 
Studio Series 20-Band Stereo Equaliser, PL2. 


October 1989: FM Radio Intercom For Motorbikes Pt.1; GaAsFet 
Preamplifier For Amateur TV; 2-Chip Portable AM Stereo Radio, 
Pt.2; A Look At Australian Monorails 


November 1989: Radfax Decoder For Your PC (Displays Fax 
RTTY & Morse); FM Radio Intercom For Motorbikes, Pt 2; 2-Chip 
Portable AM Stereo Radio, Pt.3: Floppy Disc Drive Formats & 
Options; The Pilbara Iron Ore Railways. 


December 1989: Digital Voice Board; UHF Remote Switch; Bal- 
anced input & Output Stages: Operating an R/C Transmitter, index 
to Vol 


January 1990: High Оману Sine/Square Oscillator; Service Tips. 
For Your VCR; Phone Patch For Radio Amateurs; Active Antenna. 
Kit; Designing UHF Transmitter Stages. 


February 1990: A 16-Channel Mixing Desk: Bulld A High Quality 
Audio Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire 
Antenna Tuner For 6 Metres; Phone Patch For Radio Amateurs, 


March 1990: Delay Unit For Automatic Antennas; Workout Timer 
For Aerobics Classes; 16-Channel Mixing Desk, Pt.2: Using The 
03906 SLA Battery Charger IC; The Australian МЕТ Project. 


April 1990: Dual Tracking 250V Power Supply; Voice-Operated 
Suten (vn wih Delayed Audio; 16-Channel Mixing Desk, PLS; 
Active GW Filter; Servicing Your Microwave Oven. 

June 1990: Multi-Sector Home Burglar Alarm; Build A Low-Noise. 
Universal Stereo Preamplifier; Load Protector For Power Sup- 
plies; Speed Alarm For Your Car. 


July 1990: Digital Sine/Square Generator, Pt.1 (0-500kHz); Burglar 


ORDER FORM 


Please send me the following back issues: 


‘Alarm Keypad & Combination Lock: Simple Electronic Die: Low- 
Cost Dual Power Supply; Inside A Coal Burning Power Station. 


‘August 1990: High Stability ИНЕ Remote Transmitter; Universal 
Safety Timer For Mains Appliances (9 Minutes): Horace The 
Electronic Cricket; Digital Sine/Square Generator, Pt.2. 


September 1990: Low-Cost 3-Digit Counter Module: Simple 
Shortwave Converter For The 2-Metre Band: the Bose Lifestyle 
Music System; The Care & Feeding Of Battery Packs; How To 
Make Dynamark Labels. 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
‘Alarms; Dimming Controls For The Discolight: Surfsound Simula- 
tor; DC Offset For ММ: NE6O2 Converter Circuits. 


November 1990: How To Connect Two TV Sets To One VCR: Build. 
‘An Egg Timer; Low-Cost Model Train Controller; 15V То 9V DC 
Converter; Introduction To Digital Electronics; Build A Simple 6- 
Metre Amateur Band Transmitter. 


December 1990: The CD Green Pen Controversy: 100W DC-DC 
Converter For Car Amplifiers; Wiper Pulser For Rear Windows; 4- 
Digit Combination Lock; SW Power Amplifier For The 6-Metre. 
Amateur Transmitter; index To Volume 3. 


January 1981: Fast Charger For Nicad Batteries, PL Have Fun 
With The Fruit Machine; Two-Tone Alarm Module: LCD Readout 
For The Capacitance Meter, How Quartz Crystals Work; The Dan- 
gers of Servicing Microwave Ovens. 


February 1991: Synthesised Stereo AM Tuner, Pt.1: Three Low- 
Gost inverters For Fluorescent Lights; Low Cost Sinewave Osc. 
lator: Fast Charger For Nicad Batteries, Pt2; How To Design 
Ampifier Output Stages. 


March 1991: Remote Controller For Garage Doors, Pt.1:Transis 
tor Beta Tester Mk.2: A Synthesised AM Stereo Tuner, PL2; Multi- 
Purpose ЏО Board For PC-Compatibles; Universal Wideband RF 
Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Railroads; Remote. 
Controller For Garage Doors, Pt.2; Simple 12/24V Light Chaser, 
Synthesised AM Stereo Tuner, P3; A Practical Approach To 
Amplifier Design, PL2. 


May 1991: 13.5V 25A Power Supply For Transceivers: Stereo 
Audio Expander: Fluorescent Light Simulator For Model Railways; 
How To Install Multiple TV Outlets, РІЛ. 


June 1991: A Corner Reflector Antenna For UHF TV; Build A 4- 
Channel Lighting Desk PL 13 SV 25A Power Supply For Trans- 
фе, даме Fiter For CW Reception: Tuning n To Satelite. 


July 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Chan- 
те! Lighting Desk, Pt.2: How To Install Multiple TV Outlets, Р12; 
Tuning In To Satellite TV, PL2. 


September 1991: Digital Altimeter For Gliders & traits Uta: 
sonic Switch For Mains Appliances; The Basics Of A/D & D/A 
Conversion: Plotting The Course Of Thunderstorms. 


October 1991: Build A Talking Voltmeter For Your PC, Pt: 
SteamSound Simulator Mk.II; Magnetic Field Strength Meter: 


Digital altimeter For Gliders, Р12; Military Applications Of R/G 
Aircraft, 


November 1991: Build A Colour TV Pattern Generator, Pt.1; A 
Juba ?-Vave Receiver; Flashing Alarm Lig For Cars Digtal 
‘Altimeter For Gliders, PLS; Build A Talking Voltmeter For Your PC, 
Pt.2: Build a Turnstile Antenna For Weather Satelite Reception. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
Infrared Light Beam Relay; Colour TV Pattern Generator, Pt.2; 
Index To Volume 4. 


January 1992: 4-Channe! Guitar Mixer; Adjustable 0-45V ВА 
Power Supply, Pt.1; Baby Room Monitor/FM Transmitter; Experi- 
ments For Your Games Card. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch 

For Gar Radiator Fans; Telephone Call Timer, Coping With Dam- 

aged Computer Dreciones; Gude Vane ‘Substitution in Vintage 
adios. 


April 1992: IR Remote Control For Model Rallroads; Differential 
Input Buffer For CROs; Understanding Computer Memory; Align- 
ing Vintage Radio Receivers, Pt.1. 


May 1992: Build A Telephone Intercom; Electronic Doorbell; Bat- 
tery Eliminator For Personal Players; Infrared Remote Control For 
‘Model Railroads, PL2; Aligning Vintage Radio Receivers, PL2. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher 
For Camcorders & VCRs; IR Remote Control For Model Railroads, 
Pt.3; 15-Watt 12-240V Inverter; A Look At Hard Disc Drives. 


‘August 1992: An Automatic SLA Battery Charger; Miniature 1.5V 
тозу DC Converter, 1kW Dummy Load Box For Audio Amplifiers: 
Troubleshooting Vintage Radio Receivers; MIDI Explained. 


October 1992: 2KW 24VDC - 240VAC Sinewave Inverter; Mult- 
Sector Home Burglar Alarm, Pt.2; Mini Amplifier For Personal 
Stereos; A Regulated Lead-Acid Battery Charger. 


January 1995: ex Power AM Radio Transmitter High Intensity 
LED Flasher For Beyles: 2KW ЧОЕ To 240VA Sinewave 
Inverter, Pt.4; Speed Controller For Electric Models, Pt. 


February 1993: Three Projects For Model Railroads; Low Fuel 
Indicator For Cars; Audio LevelVU Meter (LED Readout); Ап 
Electronic Cockroach: 207 24VDC To 240VAC Sinewave Inver 


‘March 1993: Solar Charger For 12V Batteries; Alarm-Triggered 
Security Camera; Reaction Trainer; Audio Mixer for Camcorders; 
А 24-Hour Sidereal Clock For Astronomers, 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; 
‘Three-Function Home Weather Station; 12VDC То 70У00 Con- 
verter; Digital Clock With Battery Back-| 


May 1993: Nicad Cell Discharger; Build The Woofer Stopper; 
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Alphanumeric LCD Demonstration Board; The Microsoft Windows 
Sound System; The Story of Aluminium. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The 
Woofer Stopper; Digital Voltmeter For Cars; А Windows-Based 
Logic Analyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 

Extender; AM Radio Trainer, PL2: Quiz Game Adjudicator; Win- 

ows based Logic Analyser, PLZ Antenna Tuners — Why They Are 
ве. 


‘August 1993: Low-Cost Colour Video Fader: 60-LED Brake Light 
‘Array; Microprocessor-Based Sidereal Clock; Southern Cross 280- 
Based Computer; A Look At Satellites & Their Orbits. 


Seplember 1993: Automatic Nicad Battery Ghargerischarer 

Stereo Preamplifier With IR Remote Control, Pt.1;In-Circuit Tran- 

зог Tester: А 48V to =15У DC Converter, Remote-Controlled 
осктоасћ. 


Оет 1983; Courtesy Light Switch ON Timer For Cars Wire- 
less Microphone For Musicians: Stereo Preamplifier With IR. 
Remote Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: Jumbo Digita Clock: High Efficiency Inverter For 
Fluorescent Tubes: Stereo Preamplifier With IR Remote Control, 
Pt.3; Siren Sound Generator; Engine Management, Pt.2; Experi- 
ments For Games Cards. 


December 1993: Remote Controller For Garage Doors: LED Stro- 
boscope; 25W Amplifier Module; 1-Chip Melody Generator; En- 
gine Management, Pt.3; Index To Volume б. 


January 1994: ЗА 40V Adjustable Power Supply; Switching Regu- 
lator For Solar Panels; Printer Status Indicator, Mini Drill Speed. 
Control Stepper Motor Controller; Active Fier Design; Engine 
Management, Pt.4. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; ЗА 40V Adjustable Power 
Supply; Engine Management, Pt.5; Airbags ~ How They Work. 


Maroh 1894; Inteligent IR Remote Controller: SOW (LMag76) 
Audio Amplifier Module; Level Crossing Detector For Моде! Rail- 
ways; Volce Activated Switch For FM 
Chaser; Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo Pream- 
plifer; Digital Water Tank Gauge; Engine Management, Pt.7. 


‘May 1994: Fast Charger For Nicad Batteries; Induction Balance 
Metal Locator; Multi-Channel Infrared Remote Control; Dual Elec- 
ion Dice; Simple Servo Driver Circuits; Engine Management, 
Pt.8; Passive Rebroadcasting For TV Signals. 


June 1994: 200W/350W Mostet Amplifier Module; A Coolant 
Level Alarm For Your Car; 80-Metre AM/CW Transmitter For 
‘Amateurs; Converting Phono Inputs To Line Inputs; PC-Based 
Nicad Battery Monitor; Engine Management, Р1.9. 


July 1994; Build А 4-Bay Bow-Tie UHF Antenna; PreChamp 2- 
‘Transistor Preamplifier: Steam Train Whistle & Diesel Horn Simu- 
lator, Portable 6V SLA Battery Charger; Electronic Engine Man- 
agement, Pt.10. 


‘August 1994: High-Power Dimmer For Incandescent Lights; Mi- 
roprocessor-Controlled Morse Keyer; Dual Diversity Tuner For 
FM Microphones, Pt.1; Nicad Zapper; Engine Management, Р1.11. 


‘September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer: 
АМ Radio For Weather Beacons, Dual Diversity Tuner For FM 
Microphones, Pt.2; Engine Management, Pt.12. 


licrophones; Simple LED. 


October 1994: How Dolby Surround Sound Works; Dual Rail 
Variable Power Supply; Build A Talking Headlight Reminder; Elec- 
tronic Ballast For Fluorescent Lights; Build A Temperature Con- 
{rolled Soldering Station; Electronic Engine Management, Pt.13. 


November 1994: Dry Celi Battery Rejuvenator; Novel Alphanu- 
meric Clock; 80-Metre OSB Amateur Transmitter Twin-Cell Nicad. 
Discharger (See May 1993): Anti-Lock Braking Systems; How To. 
Plot Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound Decoder, Pt.1: 
Easy To Buld Car Burglar Alarm; TnreeSpot Low Distrion 
Sinewave Oscillator: Clifford - А Pesky Electronic Cricket; Remote 
Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For 
Torches: Dalby Pro-Logic Surround Sound Decoder, Pt.2; Dual 
Channel UHF Remote Control; Stereo Microphone Preamplifier; The 
Latest Trends In Car Sound; Pt.t 


February 1995: 50-Watt/Channel Stereo Amplifier Module: Digital 
Effects Unit For Musicians; 6-Channel Thermometer With LCD. 
Readout; Wide Range Electrostatic Loudspeakers, Р1.1; Oil Change 
Timer For Cars; The Latest Trends In Car Sound: PL2; Remote 
Control System For Models, Pt.2. 


March 1998: 50 Watt Per Channel Stereo Amplifier, Pt.1; Subcarrier 


Decoder For FM Receivers; Wide Range Electrostatic Loudspeak- 
ers, PL2: IR Illuminator For CCD Cameras; Remote Control Sys- 
tem For Models, PL3; Simple CW Filter. 


April 1995: FM Radio Trainer. Pt.1; Photographic Timer For 
Darkrooms; Balanced Microphone Preamp. & Line Filter, 50W/ 
Channel Stereo Amplifier, PL2; Wide Range Electrostatic Loud- 
Speakers, Pt.3; 8-Channel Decoder Far Radio Remote Control. 


May 1995: What To Do When the Battery On Your PC's Mother- 
board Goes Flat; Build A Guitar Headphone Amplifier: FM Radio 
Trainer, PL2: Transistor/Mosfet Tester For DMMs; A 16-Спалле! 
Decoder For Radio Remote Control; Introduction to Satelite TV. 


June 1995: Build A Satelite TV Receiver. Train Detector For Model. 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security 
System: Multi-Channel Radio Control Transmitter For Models, 
PL; Build A $30 Digital Multimeter. 


July 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (incl. Lights & Sound); Setting Up A Satelite TV 
Ground Station; Build A Reliable Door Minder (Uses Pressure 
Sensing); Adding RAM To A Computer. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled 
Microphone Preamp; Audio Lab PC Controlled Test Instrument, 
PL; Mighty-Mite Powered Loudspeaker, How To Identity IDE. 
Hard Disc Drive Parameters. 


September 1995: Keypad Combination Lock: The Incredible Vader 
Voice; Railpower Mk.2 Walkaround Throttle For Model Railways, 
Pt.1; Jacob's Ladder Display, The Audio Lab PC Controlled Test 
Instrument, Р12. 


October 1995: Geiger Counter; 3-Way Bass Reflex Loudspeaker 
‘System; Rallpower Mk.2 Walkaround Throttle For Model Rail- 
Ways, PL2: Fast Charger For Nicad Batteries; Digital Speedometer 
& Fuel Gauge For Cars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB. 
Transverter For The 80M Amateur Band, Pt.i; PIR Movement 
Detector; Dolby Pro Logic Surround Sound Decoder M2, Pt.1; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser, 5-Band Equaliser; CB 
Transverter For The BOM Amateur Band, Pt.2: Subwoofer Control- 
ler; Dolby Pro Logic Surround Sound Decoder Mk.2, Pt.2; Knock 
‘Sensing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic. 

Card Reader. Build An Automatic Sprinkler Controller; IR Remote 

Control For The Ralpower M2: Recharging Nicad Batteries For 
ng Life 


February 1996: Three Remote Controls To Build: Woofer Stopper 
Mk.2; 10-Minute Kill Switch For Smoke Detectors; Basic Logic 
Trainer; Surround Sound Mixer а Decoder, Pt.2: Use your PC As. 


А Reaction Timer. 

March 1996: Programmable Electronic Ignition System; Zener 
IMs; Automatic Level Control For PA Systems; 

20ms Delay For Surround Sound Decoders; Multi-Channel Radio 

Control Transmitter; PL2; Cathode Ray Oscilloscopes, Pt.1. 


April 1996: Cheap Battery Рећи For Mobile Telephones: 125W 

Power Amplifier Module; Knock Indicator For Leaded Patrol En- 
ines: Multi-Channel Radio Control Transmitter; Pt.3; Cathode 
ау Oscilloscopes, Pt.2. 


May 1996: Upgrading The CPU in Your PC; Build А High Voltage 
Insulation Tester; Knightrider Bi-Directional LED Chaser; Simple 
Duplex Intercom Using Five Optic Cable; Cathode Ray Oscillo- 
scopes, 


June 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
‘Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester 
For Your DMM; Automatic 10A Battery Charger. 


July 1996: Installing a Dual Boot Windows System On Your PC; 
Build A VGA Digital Oscilloscope, Pt.1; Remote Control Extender 
For VCRs; 2А SLA Battery Charger; 3-Band Parametric Equaliser; 
‘Single Channel 8-bit Data Logger. 


‘August 1996: Electronics on the Internet; Customising the Win- 

‘dows Desktop: Introduction to IGBTs; Electronic Starter For Fluores- 

‘cent Lamps; VGA Oscilloscope, РЕ2: 350W Amplifier Module; 

Masthead Amplifier For TV & Ри; Cathode Ray Osciloscopes, 
А. 


September 1996: VGA Oscilloscope, Pt.3; Infrared Stereo 
Headphone Link, Р1.1; High Quality PA Loudspeaker, 3-Band HF 
‘Amateur Radio Receiver; Feedback On Programmable Ignition 
(see March 1996); Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable: Power 

Control With A Light Dimmer, 600W DC-DC Converter For Car Hifi 

Systems, Рї 1; Infrared Stereo Headphone Link, PL2; Multi-Media 

Sound System, PL1; Mutt-Channel Radio Control Transmiter, 
В. 


November 1996: Adding An Extra Parallel Port То Your Computer: 
Channel Stereo Mixer. Pt.1; Low-Cost Fluorescent Light In- 
verter; How To Repair Domestic Light Dimmers, Build A Multi 


Media Sound System, Pt.2; 600W DC-DC Converter For Car Hifi 
Systems, Р12. 


December 1996: CD Recorders — The Next Add-On For Your PC; 
Active Filter Cleans Up CW Reception; Fast Clock For Railway 
Modellers; Laser Pistol & Electronic Target; Build A Sound Level 
Meter; 8-Channel Stereo Mixer, Pt.2; Index To Volume 9. 


January 1997: How To Network Your PC; Control Panel For 
Multiple Smoke Alarms, Pt.1: Build A Pink Noise Source (For 
‘Sound Level Meter Calibration); Computer Controlled Dual Power 
‘Supply, Pt.1; Digi-Temp Monitors Eight Temperatures. 


February 1997: Computer Problems: Sorting Out What's At Fault; 
Cathode Ray Oscilloscopes, Pt; PC-Controlled Moving Message. 
Display; Computer Controlled Dual Power Supply, PLE Ae 
rone Loud Sounding Alarm; Control Panel or Multiple Smoke 

rms, Pt.2. 


March 1997: Driving A Computer By Remote Control; Plastic 
Power PA Атри (178W): Signaling & Ligning For Model 
Railways: Build A Jumbo LED Clock, Audible Continuity Tester; 
Cathode Азу Oscilloscopes, РІЛ. 


April 1997: Avoiding Windows 95 Hassles With Motherboard 
Upgrades; Simple Timer With No ICs; Digital Voltmeter For Cars; 
Loudspeaker Protector For Stereo Amplifiers; Model Train Con- 
ТШЕ А C Compatible Floppy Driv In An Amiga 500: 
A Look At Signal Tracing; Р1.1; Cathode Ray Oscilloscopes, Pt.8. 


May 1997; Windows 95 — The Hardware Required; Teletext De- 
‘coder For PCs; Build An NTSC-PAL Converter: Neon Tube Modu- 
lator For Light Systems; Traffic Lights For A Model Intersection; 
The Spacewriter — It Writes Messages In Thin Air; A Look At Signal 
Tracing; Pt.2; Cathode Ray Oscilloscopes, PL. 


Запе 1997: Tuning Up Your Hard Disc Drive; PC-Controlled Ther- 
mometer/Thermostat; Colour TV Pattern Generator, Pt.1; Build An. 
Audio/RF Signal Tracer; High-Current Speed Controller For 12V/ 
ZAV Motors; Manual Control Circuit For A Steper Motor Fal Safe 
Module For The Throttle Servo; Cathode Ray Oscilloscopes, Pt. 10. 


July 1997: Infrared Remote Volume Control; A Flexible Interface. 
Card For PCs; Points Controller For Model Railways; Simple 
‘Square/Triangle Waveform Generator; Colour TV Pattern Genera- 
tor, Р12; An In-Line Mixer For Radio Control Receivers; How 
Holden's Electronic Control Unit works, Pt.1. 


August 1997: The Bass Barrel Subwoofer; 500 Watt Audio Power 
Amplifier Module; A TENS Unit For Pain Relief; Addressable РС. 
Card For Stepper Motor Control; Remote Controlled Gates For 
Your Home; How Holden's Electronic Control Unit Works, Pt.2. 


‘September 1997: Mult Capacitor Discharge ignition; 500W 
Audio Power Amplifier, Pt.2; A Video Security System For Your 
Home; PC Card Рог Controlling Two Stepper Motors; НА On A. 
Budget; Wing5, MSDOS.SYS & The Registry. 


October 1997: Build A 5-Digit Tachometer; Add Central Locking. 
To Your Car; PC-Controlled 6-Channel Volimeter: The Flickering 
Flame Stage Prop; 500W Audio Power Amplifier, Pt.3; Customis- 
ing The Windows 95 Start Menu. 


November 1997: Heavy Duty 10A 240VAC Motor Speed Control- 
ler; Easy-To-Use Cable & Wiring Tester, Regulated Supply For 
Darkroom Lamps; Build A Musical Doorbell Relocating Your CD- 
ROM Drive; Replacing Foam Speaker Surrounds; Understanding 
Electric Lighting Pt.1.. 


December 1807; A Heart Transplant For An Aging Computer: 
Build A Speed Alarm For Your Car; Two-Axis Robot With Gripper: 
Loudness Control For Car Hifi Systems; Stepper Motor Driver 
With Onboard Buffer; Power Supply For Stepper Motor Cards; 
Understanding Electric Lighting РЕ2; Index To Volume 10. 


January 1998: Build Your Own 4-Channel Lightshow, Pt.1 (runs. 
off 12700 or 12VAC); Command Control System For Model 
Railways, Pt.1; Pan Controller For CCD Cameras; Build A One Ог 
Two-Lamp Flasher, Understanding Electric Lighting, Р.З. 


February 1998: Hot Web Shes For Surgus Bits: Mult: Purpose 
Fast Battery Charger, РІ; Telephone Exchange Simulator Рог 
Testing; Command Control System For Model Rai Р; 
Demonstration Board For Liquid Crystal Displays; Bulld Your Own. 
4-Channel Lightshow, PL2: Understanding Electric Lighting, Pt.4. 


March 1998: Sustain Unit For Electric Guitars: Inverter For Com- 
pact Fluorescent Lamps: Build А S-Eiement FM Antenna: Muli- 
'urpose Fast Battery Charger, PL2: Command Control System Рог 
‘Model Railways, PL3: PC-Controlied LCD Demonstration Board; 
Feedback On The 5000 Power Ampliar: Understanding Electric 
Lighting, PLS; Auto-detect & Hard Disc Drive Parameters. 


PLEASE NOTE: November 1987 to August 1988, October 1988 to 
March 1989, June 1989, August 1989, May 1990, August 1991, 
February 1982, July 1992, September 1992, November 1992 and 
December 1992 are now sold out. АП other issues are presently in 
stock. Рог readers wanting articles from sold-out issues, we can 
Supply photostat copies (or tear sheets) at 700 per article 
(includes p&p). When supplying photostat articles or back copies, 
ме automatically supply any relevant notes & errata at no extra 
charge. A complete index to ай articles published to dale is 
avalabie on Порру disc for $10 including pp. 


APRIL 1998 23 


Catalogue 
EVER! 


If you haven't received а 
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1-800 999 007 н 

your tree о excting producta Expanded 
ages - Dozens of exciting products 
“BAD pages “product specifications 


e Best Regards, 
A Jack O'Donnell, Managing Director 


PC FM Radio Receiver 


High Power LeSon Piezo 
Dome Tweeters 


Altronics is proud to have been appointed 
exclusive distributor in Australia for the famous. 
LeSon range of plezo dome tweeters. 
Manufactured in Brazil to stringent specs and 
ОС, these are standard issue to several USA 
loudspeaker system makers of renown. In our. instet A reo 3.5mm jack audio lead, antenna 
opinion LeSon offers superior performance, SPL and software, ns uitput 
value than our previous Motorola units. CPU Ј 


Rectangular 230 x 125mm Horn Tweeter џ rmai хок $3 


200W Max Power, 1054B@ 283V /Im 
cas BBO oo 6535... Universal Cable Checker 
F УЕ. EXCLUSIVE TO ALTRONICS! Attention musos, roadies, installers, and 


Phase Aligned 174 x 130mm 
enthusiasts! Here is a great piece of test gear, a Universal Cable Checker. 


Cluster Tweeter 
400W RMS Power, 1054В @ 2.53V /1m. Make sure that your cables are in good shape before a gig or installation, 


Checks continuity of: «3-pin XLRs • Mono & stereo 635mm jacks 
се» BBD ao BBO oss cup 4 * Stereo RCA leads. * Push-to-est operation. A tricolour LED display 


8) 9328 3487 


( 


use the computer for other ta 
continues playing, 


Shows the status of each conductor of the lead, o if a short or open circuit 
пошла На Pol RO ME Dome Tweeter E exists, you know just where itis! Also has low battery and out-of-phase 
PE ч = indicator for checking balanced leads. Supplied with 
cos BAD BAB ascup a — - com Н silk screened and punched front panel, available in kit 
Hoe cede ael real unit | с fly Sitom Requires 9V battery (not included). 


200W Max Power, 10888 (t 2.83V / 17. $200; p, ^" ап) к 2569 Kit Version 


Build 
ces B295 or B27 aicu : Оюп and SA pe | Q2590 Built and Tested Vesin BI BD 
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UpTeK Professional Digital Multimeters 


Altronics has been appointed Australian distributor for this fine range of UpTeK digital multimeters. 
These superb meters are ideal for the hobbyist and professional alike. All feature UL approved fuse 
protection on current inputs, large high contrast 3.5 digit LCD displays, high quality instrument leads, 
built-in stand and rugged construction. If you want the best performing multimeter for your dollar, 
then look no further than these excellent instruments. 

All are supplied with high quality, silicon rubber insulated instrument test leads. | М Е W. 
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35A Diode Bridge 
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© 1108 
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| o B3 aneu 


e108 TUS [сс 
Q 103 Thermocouple BAS | ons $119 Dines | diarm! Сап even | 


| beniddenon | 
nowonty SB d 22 | otorcycles! 
| motorcycles! | 


! Purchase any one of these 

BONUS THIS MONTH! 

excellent digital multimeters, and receive a shock-proof rubber 
ег, valued at $12.95, absolutely ЕНЕЕ!! 


SS Soo UUT PERTH (08)9328 1599 
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Weather Proof Sound 


Monitor Speaker Kit 
What A Great Idea! 


This kit includes everything you need to construct your own СЕЙ 

pair of weather proof monitors! They're fantastic for patios, pool 

Sides games rooms and extension speaker applications, Kit consists of 
ABS housings, end caps, baffles, 100mm weather-proofed drivers, screw 
and connection cables. АП you'll need to build them isa screwdriver, 
soldering iron and a tube of silicon sealant or similar. 


Don't pay hundreds of dollars for expensive Imported monitors! Build your own and save! 


лу PCB, e 
through-hole plat 
jueeze or two on the trigger and й 
ју falls out, Features: • Totally self 
* Anti static tip * Safe & easy 
in • Variable tip 
generates a high speed 


con only $B FD a pair 


[Includes the Famous Маскі Bracket for easy mounting! 


Here the molten sold 


Learning IR Remote Control 


Are you sick of having remote controls all aver the coffee table? 


Always picking 
up the wrong one? This learning 


te control can replace up to e 
tion touch sensitive backlit LCD screen tha 


tons to match the selecte 


controls! I features a multi-fa 


displays a r 


Featuring 8 different appliance modes, it can control TV LD, AMP, 
TAPE/TUNER. It also has two auxiliary modes SELL hich can each be 
configured asa TV, VCR, CD, LD, AMP; or TAPE/TL 

When you select a mode, the unit ch he buttons on the display to mirror 
the typical controls ofthe selected device. AMP mode even includes Surround 
Sound channel adjustment buttons. The unit is programmed from an original, 


Working, remote. А! 


features ba (unlike others 


which is essential in darkened rooms. Its 
only 
activated, the backlighting stays on for aix 
dims off. Requires 4 x AAA batteries 


iy $239, aprir super sreca SS 4 99 Z 


Get rid of your 
coffee table remote“. 
clutter with this .— 
‚ amazing unit! —~ 
LAAN 


A 1000 Norm 
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SAVAGE Discounts on Instrument Cases! 


Asa result of a huge scoop purchase, Altronics can now offer 
these cases to you at rock bottom price: 
As used in many EA and SC kit projects and by many major 
‘manufacturers Australia wide, these instrument cases are 
moulded from ABS plastic and feature internal mounting posts, 
PCB guide rails and vent slots. Attractive textured finish, with 
removable black front and rear panels, • Very easy to drill and 
machine * Requires no painting • Panels can be direct machine 
engraved or silk sereened, Available in light grey or black. 
‘Small Case Dimensions -200W x 1550 x 65H mm 

Н 0480F Light Grey Сазе Н 0481F Black Case 


Normally $13" са, This Month БӨ, or4 & up B 7-50 ea 


‘Large Case Dimensions - 250W х 190D x 80H mm. 
H 0482 Light Grey Case Н 0483 Black Case. 


Normally $17 ea This Month BI Zor 4 & 5.959. 


tages avaiable, but be very fa AER 
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M 4065 160VA 30V «30V V 


M 4036 300VA 18V 


M 4105 300VA 45 
M 4120 500V A з0У 30" 
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М 4155 


HUGE discounts on general 
purpose rectifier diodes in 
packs of 100! Rated at 400V @ 

bin 
with these popular devices 
and save 50%! 


Z 0109 Normally 156 each 


now 27 59 per 100 


1A. Stock up your part 


$395 nowomy SB d 9-95 


particles. Replacement Tips 
T 1280 Was: T1282 L mm TipS3495 x 
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FREE! 


Micron Pro Series 
Soldering Station _ 
w voltage iron һа! e NY 
pee DL qu 


= Sensitive Digital Circuit 
The ultimate in controlled temperature hand J- 
soldering for hobbyist and 
professional applications. Features 
Huge 60 watt heavy duty element 
* Dial up temperature control with 
“С stability at idle • Temperature 
range 250°C to 450°C = Ceramic heater 
‘element with embedded thermocouple for 
ultra-fast heat recovery * Zero voltage 
switching to minimise vol 


BONUS DEAL! 
With every Micron soldering station 
ring our sale, we'll throw in a 
90A roll of solder, and а T 1230 Si 


NOW ONLY $ 1 49 x 5 


LCD Panel 
Meter 


This well designed LCD. 
module will take care of SAVE OVER 20%! 
most of your requirements | Add a hi-tech touch to 
of digital voltmeter displays. | your power supply, | 
Ranges and decimal place | instrument panel ete 
‘options are easily configured 

‘by PCB links, Small, compact, reliable and 

‘comes complete with plastic surround for a 
professional finish. 

Ranges: -200mV, 2,20, 200 1000 VDC 

Input Impedance: „лома 

Power Supply: Svpc 


(2.0560 Normally $45, Now 4522 
300W Inverter 


Connect this to your car or boat 
battery and presto - instant 240V 
mains power for electrical. 
appliances, Suitable (or drill. д 
lights and power tools 


Be Quick! 
25 ONLY! 


SAVE $50! Fantasy 
for Farming, Boa ui 


Camping etc, 


- 


switch and a light 
heavy load switch with 
metered output. 


M $120 Normatty $249 


now $199 


|| Multi-Purpose Fast Battery Charger Kit 
9570: » yer! Using the new, high-tech Amplifier 


ips TEATI02A Battery Management IC, this 


‘versatile unit charges NiCad, Nickel Metal Hydride, т Module Kit 


Sealed Lead Acid, car and motorcycle batteries from 1 
00W into. 


to4Ahin6, 22,95, 12 and 14V terminal voltages Tt even HUGE 0031. What a Beast! 
does power tool and R/C model battery packs! Best of al See SC Aug 97 Just the thing to power 
Вава пио eS 


ifs super fast, and can charge a 1.2Ah battery pack 
amps or the like. Silicon Chip claims it's the 


15 minutes! The batteries are kept topped up u 


сс же trickle charging once they re up to full charge, so there's no авага 


danger of overcharging your batteries. It also features а refresher = ве пар. Features « 5 ohms 2 
Sealed Lead Acid, C8 | for NiCd and NiMH batteries, under and over temperature cutout, short circuit publics а кран aT 


and metet battery protection, timeout and fuse protection and LED charge indicato: 
des up to Т SETS » eg 
Ф) batteries Up. | BEWARE OF INFERIOR KIT SETS! The Altronics К 1670 is includ ghted 122db A-weighted • Supplied with the PCB and the components to 
professional Instrument case, including fully silk-screened and punched front & re board, requires a heatsink and power supply (requires =50V DC) 
panels. PLUS, we've specified a low-radiation, high efficiency toroidal mains transformer. 5 diria 
xs» S230 


x Фтоо 


y у 
12V Halogen Discolight Kit SU ў% EET Direct infection 


5 (See SC Арг Э® A (See EA Аре'96) DI 
eh this uit of Boxes allow you. 
to feed the 
IDEM 
Add sustain to [ERE 
le at a cons pes sai те instrument directly A simple, phantom 
5 РУЦИ co an amplifier Powered DI box 
m ГЕ without using a mic. This |. ith super low, 
PARIS c improved Di unit uses a Laise JFET mixers 
РЫ ioci JFET amplifier, driving a line 
balancing transformer, and operates from a mixing 
consoles phantom power system. It has extremely 
Jow noise characteristics, high common-mode 
2 2 rejection and wide dynamic range. И features a 
35m jack input, а 635mm "loop out” for an 
s»SB2Z5 instrument amplifier, and a balanced 3 pin XLR 
output for connection to the mixing desk, 


kso 549-50 
Musical Doorbell Kit 


(See SC Nov '97) A simple little kit that can add 


into 8 ohms (-03dB @ 20hz and 20KHz) « Input sensitivity 1.43V (at full power 
into 8 ohms) • Distortion typical less than 0,01% • Signal to noise 117db un- 


(08) 


the original 
bi 


the same features as the 
sion only with 
makin 
рос 


Ine 


itideal asa s 


nched and screen. 


front panel and parts to build an 


12V DC (haloge 


amps n 


supplied 
Features: • 4 channels (20W or 50W halogi 


DC or AC operation • Input from | 


xs; Ф 1 59 
99-477 
Video Fader ки WA vy Cable Break Finder Kit 


(See EA April 98) Got some home (See EA Feb ‘98) This cable bn 


"T @ и Hider ars yous 


Fax Order L 


to add basic professional video Without cutting off inch-long 
effects such as horizontal and sections of cable looking. 
Add professional wipes s:03 enhancer so you'll maintain a 
PUTS A is picture quality during the process 
ПИВА... simply by using this very easy to band RCA cables 
Рија kit! Powered by 12VDC plugpack Powered by 9V battery (not 
mr ci 
$ кэл 39-95 


M 9660 12V DC 300mA Plugpack $1 359 


doorbell is pushed. Kit includes РСВ, 


nponents, loudspeaker and pushbutton switch 


Joor button, or you may 
indard door bell 
tch if е one already! It's 


lugpack (not included) 

Locate cable P'ugP 

breaks in уђу xus S185 
Ls 


seconds! 
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| YES! We Now Accept Diner's Club and American Express Cards! | | 


174 Roe St. Perth W.A. 6000 
ak, Phone (09) 328 1599, Fax (09) 3 

MAIL ORDERS C/- P.O. Box 
Perth Business Centre, М.А. 6849 
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Allow approx 9 days М uest "Insurance ДЕ 
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е day received (if " lers are highlighted with a ©. These dealers generally carry 
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MILDURA Truscott Electronics ө ALICE SPRINGS 


1-800 999 007 PERTH (08) 9328 1599 


Vimcom Electronics (02) 42284400 


New launches: one failure, опе success 


December 23 saw the failure of 
Asiasat 3 to achieve geostationary or- 
bit, despite an initial successful launch 
aboard a Proton rocket from the Baik- 
onur Cosmodrome in Kazakhstan. 
Unfortunately, the fourth stage booster 
failed some six hours later, leaving 
the satellite stranded in a low Earth 
orbit from which it will gradually de- 
scend into the atmosphere and burn 
up. Asiasat has a contingency plan to 
launch а replacement satellite by early 
1999. 

Meanwhile Intelsat 804 was suc- 
cessfully launched aboard Ariane 42L. 
Tracking, telemetry and command 
monitoring was acquired some 45 min- 
utes after launch by the Intelsat earth 
station in Perth. 

The satellite has 38 C band and 6 K 
band transponders and is expected to 
commence commercial service from 
64*E longitude by the time this col- 
umn appears. The high power of some 
of the C band transponders means re- 
ceiving dishes as small as 1.8m may 
be used for some ofthe video services 
offered. 


Optus B1/B3 status 


As some readers will know, West- 
ern Australian broadcaster GWN has. 
operated a BMAC service on Optus B3 
for many years. Recently, GWN de- 
cided to move to PAS-2 and convert to 
digital format. Their digital signal is 
now running on PAS-2 and they will 
turn off their Optus B3 BMAC service 
at the end of February 1998. In addi- 
tion, the ABC say that they will con- 
vert to (different) digital format in May 
1998 and will continue to operate on 
the Optus B3 satellite. 


This means a WA viewer may need 
two dishes and two different digital 
receivers to continue receiving both 
services. The Federal Government has 
offered a $750 subsidy towards the 
purchase of a digital decoder for “ге- 
placing an eligible BMAC receiver". 

The new GWN service on PAS-2 is 
to be jointly maintained by GWN and 
Telstra (who own the uplink equip- 
ment). They have also now decided to 
carry the ABC (at slightly lower qual- 
ity) on PAS-2 to avoid the need for 
WA viewers to buy a second dish. 
This ABC service will include the full 
suite of ABC radio services. Telstra 
will also carry SBS in WA time on 
PAS-2, 

The new Aurora platform carried 
by Optus on its B3 satellite will in- 
clude the ABC and SBS, both of higher 
quality than that carried on PAS-2 
due to more available bandwidth. In 
addition, Optus has stated that they 
will provide а GWN service at a lower 
but acceptable (quality) data rate. GWN 
has not agreed to this. 

Aurora is also expected to carry the 
WA government's educational and 
training talkback service “Westlink”, 
as well as a national educational chan- 
nel “Horizon”, Aurora approved de- 
coders will be available early this year. 


Intelsat 701 (180°E) 


Several viewers have advised re- 
ceiving Network 10 feeds on 3764MHz 
RHCP in MPEG with SR (symbol rate) 
29,895 and FEC (forward error correc- 
tion) 7/8. The Sports Pacific Network 
(SPN) has also begun operation on 
this satellite. Digital parameters are 
SR 4730, FEC 3/4, RHCP polarisation. 
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The Sports Pacific Network (SPN) has 
commenced operation on Intelsat 701. 


This is a free-to-air service, funded by 
advertising. 


Asiasat 2 (100.5°E) 


А new addition to this satellite is 
Laos TV, a digital service operating in 
PAL format at 4143MHz, horizontal 
polarity, SR 2889, FEC 2/3. Another 
addition is Star News Channel, appar- 
ently created to cover the Indian na- 
tional election. The service operates 
free-to-air in analog on 3740MHz and 
with vertical polarisation. 


Panamsat 2 (169°E) 


Several new digital channels ap- 

peared on this satellite on January 
15th, including a 6-channel bouquet 
labelled "Napa feeds" on 3942MHz, 
horizontal polarity, SR 6620, FEC 2/3. 
There was also a single digital chan- 
nel identifying as ITJ Tokyo, on 
4174MHz horizontal polarity, SR 5632, 
FEC 3/4. 
* Garry Стан is Managing Director of Av- 
Comm Pty Ltd, suppliers of satellite TV 
reception systems. Phone (02) 9949 7417. 
http://www.avcomm.com.au 
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SERVICEMAN'S LOG 


Lightning can cause strange faults 


Further to last month's story on lightning 
damage, another one comes to mind, along 
with a story about of a couple of VCRs and 
a service manual that went walkabout. 


First, another lightning story. Mr 
Knight's wife was in the living room 
looking out the window at the never- 
ending sheets of rain when there was 
an unbelievably deafening crack as 
lightning struck about 100 metres 
down the street. 

Everything electrical went off and 
then the lights slowly came back on. 
The initial shock of being so close to 
so much power cannot be understated 
and one is always amazed when peo- 
ple are actually struck by lightning 
and survive! I suppose the immediate 
physical effect is the deafness from 
such a loud noise plus the intensity of 
the flash, which may cause temporary 
blindness. However, these effects wear 
off and you begin to weigh up the cost 
of the damage inevitably inflicted by 
nature's fury. 

In Mr and Mrs Knight's case, the 
telephone was dead, as were some of 


the house lights and appliances. The 
outside light proximity sensor switch 
had also gone. And all the neighbours 
suffered multiple failures. 

The TV set, a Panasonic TC-29V50A 
(MX-2A chassis), had been on at the 
time but, as soon as the lightning hit, 
reverted to standby mode. As I later 
learned, the remote control restored 
the picture perfectly but there was no 
sound. 

Because the phone had been 
knocked out, Mr Knight had to drive 
to my shop to arrange for me to fix the 
set. I showed up that afternoon, in- 


7~50 I PUT THE MACHINE ASIDE 
AND WAITED FOR INSPIRATION 
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trigued as to why only the sound had 
failed. I suspected that, in the confu- 
sion after the strike, someone may 
have pressed the wrong buttons on 
the set or the remote control. How- 
ever, after spending 10 minutes check- 
ing all the controls, only faint clicking 
noises could be head in the speakers. 

I didn't have a circuit for the set 
and, as it was another large model, I 
was reluctant to move it to the work- 
shop —as was Mr Knight. I hoped that 
а temporary fix could be organised 
until I could better prepare myself. 

First, I tried feeding in signals from 
their VCR but as expected, there was 
still no sound. However, the TV set 
on-screen displays showed that the 
set's stereo decoder was working and 
could distinguish between mono sig- 
nals from the VCR and stereo off-air 
transmissions. 

Next, I decided to try feeding the 
AV (audio/video) outputs from the 
УСЕ directly to the AV inputs of the 
TV set. I fetched some RCA leads from 
the truck, connected the two machines 
together and selected the AV mode. 
As before, the picture was fine but 
there was still no sound. This could 
only mean that the problem lay some- 
where in the audio amplifier stage. 

I took the back off and, by tracing 
the speaker connections, established 
that IC2303 (AN7169) was the stereo 
output amplifier. Rubbing my fingers 
over the solder produced hissing 
noises from each channel. Although 
not a definitive test, it did suggest, 
even without the benefit of a circuit 
diagram, that the fault lay between 
the input AV sockets and this chip — 
possibly in the volume control and 
mute circuits. 

Fortunately, the family had a port- 
able radio/cassette player with line 
inputs for recording. By connecting it 
to the audio output sockets on the TV 
set and pressing the cassette record 
buttons, I was able to hear sound from 
the TV set at last. 

I decided to leave things set up in 


this manner while I ordered a circuit 
diagram. The only inconvenience the 
family had with this arrangement was 
that they had to physically adjust the 
volume control on the cassette player 
to the level they preferred, as the re- 
mote control had no effect. And of 
Course, the cassette player had to be 
switched on and left permanently in 
the record mode. 

Ireceived the circuit about one week 
later, only to find that there were no 
less than seven ICs involved with the 
sound circuits (not to mention the 
muting and control processors). These 
were: sound IF 122206, stereo decoder 
1C2201, AV control IC3001, surround 
sound 1C2301, audio control IC2302, 
preamp 1С2306 and output amplifier 
1C2303. The audio muting, simply put, 
was controlled by IC1102 to Q2301 
and Q2302, as well as Q3015, Q3016 
and other circuits, such as Q1113 au- 
dio defeat and Q1111 volume. 

As my provisional sortie had al- 
ready eliminated half of these, I de- 
cided to take a signal tracer (a little 
battery-powered amplifier) and a sig- 
nal generator on my next trip. Mr 
Knight was delighted to see me back 
but exasperated to learn that I still 
didn't know where the problem was 
and that I was only there to attempt to 
identify the faulty part(s). After all, 
this was just a simple sound failure — 
at least, as far as he was concerned. 

Selecting the left channel and using 
the tracer, I managed to monitor sound 
from pin 5 of AV control IC3001 (pin 1 
was for the AV OUT) to pin 8 of sur- 
round sound 1C2301. There was also 
sound from pin 3 of IC2301 to pin 6 of 
preamp 122306 and from pin 7 to pin 
3 of audio control 1C2302. But there 
was nothing from pin 9 of IC2302 to 
pin 2 of output amplifier IC2303. 

Iunsoldered the collector of 02301 
to ensure that the muting circuit wasn't 
doing its thing but there was still no 
sound. So, by a process of elimina- 
tion, the fault had to be in IC2302, a 
CXA1279AS, and/or its control cir- 
cuits. А meter check established that 
the control voltage to pin 16 varied 
with the volume control, which was 
correct. 

IfeltIhad to be pretty certain as to 
which part to order, as Mr Knight was 
becoming rather "tetchy" about the 
speed of this "simple" repair. To be 
safe, I decided the best course was to 
order the IC chipset in case of a 
misdiagnosis. If nothing else, I would 


WOULD YOU 
LIKE то KNOW? 


~ 


SS 
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have them in stock for what is a fairly 
popular model. 

Anyway, as luck would have it and 
to my great relief, my diagnosis was 
spot on — replacing IC2302 fixed the 
problem and restored the sound com- 
pletely. 

But why, in the multitude of com- 
ponents in this TV set (there are 25 
ICs in all), did the lightning destroy 
only this IC and nothing else? Unfor- 
tunately, this is one aspect of the job I 
am not qualified in so I don’t have the 
means to explain it. Perhaps no mor- 
tal can! 


A tale of two VCRs 


My next story is about two VCRs, 
both Akai VS-F10EA models. This 


model VCR is old by present day stand- 
ards but is a reliable performer and a 
popular choice as a rental unit. And 
this is the story of two such rental 
units which landed in the workshop 
together. 

To minimise confusion, I have des- 
ignated them as VCR 1 and VCR 2. Mr 
Сагїоп set was VCR 1 and the symp- 
toms were no video on playback or 
even AV їп orout. Mr Darnay's set was 
VCR 2 and the symptoms were de- 
scribed as intermittent stopping when 
playing back. But by the time I tried it, 
it was completely dead. 

These units presented a major prob- 
lem; I had no circuit. Originally, I did 
have a complete manual but this had 
gone walkabout. I had a good idea as 
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tinued 


to where it had gone but recovering it 
called for some diplomacy. More of 
that later but, for now, I was trying to 
manage with a slightly different cir- 
cuit, namely for a VS-F16. Though 
close, this was still significantly differ- 
ent in parts and led me to doubt con- 
clusions I had made on the basis of 
this schematic. 

Mr Darnay's set, VCR 2, was the 
more urgent so I tackled it first. This 
model VCR features two power sup- 
plies: (1) a main switchmode power 
supply which provides seven rails 
(23V, 16V, 3 x 12V and 2 x 5V); and (2) 
an auxiliary miniature switchmode 
power supply on the motherboard 
which generates a -35V rail and a 5V 
rail, the latter called a “filament” sup- 
ply for the display system. The auxil- 
iary supply operates from the 23V rail. 

1 checked all seven voltage rails at 
the output plug (WP201) of the main 
power supply. There were voltages on 
all seven, though not exactly correct. 
However. I often find that Akai's 
marked voltages are not necessarily 
exact, often contradicting themselves 
on various parts of the circuit. 
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E. ONLY WAY TO SURVIVE IN THIS 
ENVIRONMENT 15 TO CO-OPERATE 
WITH THE OPPOSITION 


I checked both voltages generated 
by the auxiliary supply. Both were 
present but somewhat low. The ques- 
tion was the degree of error and what 
was critical. The 5V rail was less than 
4.5V, while the -35V was down to - 
27V. 

Akai service bulletins warn that low 
or dark displays may be due to two 
electros drying out in the auxiliary 
power supply. | decided to replace 
C446 and C447 with two 100uF 
electros (they are marked 47uF in the 
circuit diagram but 120uF had already 
been fitted by the factory). It was a 
futile gesture which made no real dif- 
ference. 

Inext checked all the crystal clocks 
with an oscilloscope, especially X701 
(4.43MHz) on the video board. This 
also supplies a clock signal (fsc) to the 
digital servo (IV401, pin 22) on the 
motherboard. Everything seemed OK. 

My next step was to see if the load- 
ing motor mechanism was aligned 
correctly but as expected, I could find 
nothing wrong here (after all, when it 
worked, all functions worked prop- 
erly). By now, I was coming around to 


the idea that either a microprocessor 
or the servo itself was intermittent. 

At this point, I decided to switch 
my attention to Mr Carton's set, VCR 1 
(the one with no video input). The 
plan was to tackle what now appeared 
to be the simpler fault, then use this 

setasa donor to fix the problem in 
VCR 2. The latter could then be 

returned, while VCR 1 could 
wait for parts to be ordered and 
installed (I hope all this makes 
sense). 
Because the fault was lack of 

video, I decided to work with a 
colour bar generator rather than risk a 
faulty tuner. The only problem was 
that I stupidly plugged the generator 
RCA plug into the wrong socket on 
the rear panel, namely the audio out 
(the back was facing away from me, it 
was dark and the sockets all looked 
the same — well, that's my excuse any- 
way and I'm sticking to it). 

So, following the colour bar signal 
with the CRO, I tried tracing the col- 
our bars to pin 1 of IC101, a TC4066 
analog switching IC. When I found 
that it never reached it, as the VS-F16 
schematic showed, I abandoned this 
approach and assumed the VS-F16 
circuit differed from the VS-F10. How- 
ever, I did find a video signal on pins 
2 and 4 of IC101. 

I followed this video signal all over 
the motherboard to pin 5 of 12602 
(AN3247K) and out again on pin 9 to 
pin 13 of character control IC102. And 
that's where the trail went cold, with 
no signal out from pin 12 to the video 
output. It looked as though IC102 was 
the culprit and so, to confirm this, I 
momentarily shorted pins 12 and 13 
together and the picture was restored. 
Of course, it was possible that the 
fault could still be external to the IC. 

But I was happy to accept that it 
was the IC and so I desoldered the 
corresponding 1С from УСК 2 and do- 
nated it to VCR 1. Success — well, sort 
of; the picture was fine but there was a 
buzz in the sound and I still had to 
solve the mystery of no video in. 


The missing manual 

At this point, it is appropriate to 
reintroduce the subplot of the VS- 
F10EA service manual which had gone 
walkabout and detail the history and 
order of events. 

Being a small service organisation, 
itis impossible to stock all circuits for 
all models, especially as new ranges 


appear about every five months from 


every manufacturer. The only way to. 


survive in this environment is to co- 
operate with the opposition – you lend 
me your manuals and ГЇЇ lend you 
mine. Normally, this arrangement 
works well but occasionally, when you 
deal with a large service centre where 
there are many people involved, 
manuals can get lost. 

And so it was with my VS-F10EA 
manual – I lent it to this centre about 
six months ago but they didn't return 
it. When I reminded them, they didn't 
think that they had ever borrowed it. 
Anyway, I didn't wantto alienate them. 
by pressing the point too strongly and 
simply assumed that it would eventu- 
ally turn up and be returned. 

As it turned out, my luck was with 
me. I called into the centre recently to 
borrow some other circuits and on the 
spur of the moment I asked if I could 
borrow their VS-F10 service manual. 
Obligingly, the technician went to the 
filing cabinets and pulled it out, only 
to discover that it was my copy with 
my writing all over it! 

Thetechnician was most apologetic 
and so I departed, much relieved at 
recovering my lost manual. And none 
too soon, because I was still puzzling 
over the buzz in the sound and the 
confusion over the RCA sockets and 
the colour bar generator. Fortunately, 
it didn't take long to realise my error 
and sort out the confusion. 

So, with VCR 1 working properly at 
last, it was now reassigned as a donor 
and I could swap parts out of it and 
into VCR 2. The first step, of course, 
was to refit IC101 into VCR 2 (I know 
it sounds silly but that was the way it 
had to be). This done, I swapped the 
entire front panel with the timer 
microprocessor and display on it. I 
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lf you're concerned about viruses while surfing the Net, you can rely on Vet-the all-Australian software that offers you superior protection and full 
local support. Vet protects against thousands of conventional and macro viruses and is suited to any PC platform as well as Novell NetWare & NT Server, 
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thought I had correctly diagnosed this 
too but it wasn’t long before it started 
to fail intermittently and ultimately 
failed completely. 

Next, I swapped 10403 (syscon), 
which means desoldering and resold- 
ering 64 pins twice over. Once again, 
it started to work and then died. I was 
becoming rather dispirited but decided 
to swap the digital servo IC (10401). 
This had exactly the same effect as 
before and so I put the machine aside 
and waited for inspiration. 

While I was catching up with rou- 
tine work, I kept thinking about the 
symptoms of this rogue set. More of- 
ten than not, it worked when cold 
rather than hot or failed after it had 
been on fora while. So why not try the 
freezer treatment? 

То cuta long story short, I expended 
an expensive can of freezer and 
achieved nothing. Well, not quite; 
there was some momentary activity in 
the power supply, which made me 
put my thinking cap on again. Per- 
haps some of these voltage rails were 
more critical than others but the ques- 
tion was, which ones? 

It was at this time that I had the 
chance to talk again to my mate from 
the opposition. He was very familiar 
with Akai VCRs and told me the 23V 
rail from the main power supply was 
the one to watch and if it was down to 
19V to change the bridge rectifier (D1, 
D2, D3 & D4). This was the lead I 
needed and when 1 measured it, it 
read only 20.5V. 

Unfortunately, replacing the diodes 
made no difference and so I decided 
to check the main filter electro (C3). 
Why not connect another electro 
across C3 and see if that made any 
difference? To my delight and sur- 
prise, it fixed the problem completely. 


I replaced C3 (2200uF 35V) with a 
new one and reassembled the VCR. It 
was now working perfectly. 

Ileftall the good parts in VCR2 and 
put VCR1 aside to wait for the new 
1C101 to be delivered. 

And во її all ended happily – for the 
customers. But in retrospect, I didn't 
come out of it particularly well, either 
financially or technically. [had missed 
the obvious; ie, the need to follow up 
any suggestion ofa power supply fault. 

My only excuse is that I got side- 
tracked by the need to work (initially) 
with a substitute circuit, an appar- 
ently intermittent fault and by my con- 
fusion over the voltage values. Still, I 
should have known better and I do 
know better. I simply didn’t follow 
the rules and paid the price. 


The flea-marker computer 


To finish up, here is a story on a 
brighter note. It comes from a reader 
and was inspired in part by these notes 
in the December 1997 issue, describ- 
ing a service job on an AST Ascentia 
Colour Notebook computer. It comes 
from a VK5 amateur, S. M. of Eliza- 
beth Downs, South Australia, describ- 
inga tentative approach to laptop com- 
puter servicing. This is how he tells it. 

It all started when my 14-year old 
stepson, Peter (not his real name), at 
high school and up to his ears in 
computers, wanted to visit the local 
computer flea market. My wife said 
OK; she hoped she might get some 
clip art for her craft hobby, while 
Peter might get a CD ROM or some 
more SIMMs. 

The place was chock-a-block when 
we arrived. There were trestles sag- 
ging with games, programs, 6ld com- 
puters, VDUs; you name it, it was 
there. After it had thinned out a little 
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ус, 1 WAS NOW RE-ASSIGNED 
AS А томов... 


I wandered around and saw а chap 
offering a laptop. A notice on it said, 
“A Mr Fixit Special". 

It was a Tandy 1100HD with an 
LCD green screen, a 20Mb hard disc 
drive, a 3.5in floppy disc drive and 
MS DOS version 5. It included two 
batteries (one of them new) and all 
manuals and discs. The notice said, 
“power supply will not operate the 
РС, or charge the battery”. He wanted 
$45.00 for it. 

I pointed it out to Peter. With a 
gleam in his eye he asked, “Do you 
think you can fix it?” I asked the ven- 
dor if I could have look at the instruc- 
tion book. “Yes, go ahead”, he said. “It 
just won't run, that's why I bought a 
new battery”. 

The book indicated a 6V battery, 
and the external power supply unit 
(PSU) was 9.5V at 1.2A. This went 
into the computer via a standard DC 
connector, similar to most plugpack 
PSUs. I said to Peter, “If it's the PSU, I 
could easily make a new one”. 

By this time my wife had taken 
some interest in it. And, in answer to 
Peter’s unspoken question, replied, 
“Yes”, and handed him the money. 
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We wandered around a bit, then 
headed for home. 

On the way, my wife and I called in 
at a delicatessen, leaving Peter in the 
car. When we came out, Peter could 
not contain his excitement. “It works, 
it works! I connected the second bat- 
tery, turned it on, the ‘Charge Light’ 
blinked, the display came up with a 
start-up routine, and the beeper beep- 
ed. Then it died”. 

When we arrived home Peter 
wanted to fix everything straight away. 
I persuaded him put the battery on 
charge while we had lunch. With the 
battery removed and а couple of make- 
shift pins in the battery plug, we ap- 
plied 7.5V across the battery at 500mA 
from a constant current regulated sup- 
ply and left it for about 45 minutes. 

When the charged battery was in- 
stalled, the computer fired up straight 
away. Peter's fingers flew over the key- 
board. Everything appeared OK. 

"Right". I said, "let's check the 
PSU”. I plugged it into the mains and 
switched on. There was no smoke and 
the DVM indicated 10V DCat the plug. 
А 12V 3W festoon lamp lit up when 
connected across the plug, with 9.2V 


still indicated on the meter. So it 
wasn't the PSU. 

“Ah”, Isaid to Peter, “Are you game. 
Shall we take it apart?" "Yes; what 
have we to lose?" 

Ittook us 10 minutes to undo all the 
screws and the little plugs and sock- 
ets, after which we were able to re- 
move the covers. Continuity tests with 
a DVM and a DC plug with test wires 
showed that the switching action of 
the DC socket was OK. Further checks 
showed that the DC was applied to 
the PC board and that the battery plug 
was connected to the board. 

So what was wrong? I was inspect- 
ing the board for burnt or damaged 
components when I spied four 
miniature fuses marked F1, F2, 

F3 & F4, each about the size of a 

0.25W resistor. А quick check 
with the DVM revealed that F2 
(2.5A) was OC. 

I decided to use one strand of 
multi-strand hookup wire which I 
guessed would fuse at about 2A. This 
was soldered to one end of the dodgy 
fuse and a short piece of plastic insu- 
lation slipped over it (in case it blew 
and splattered everywhere). The other 
end was then soldered to the other 
end of the fuse and a DVM used to 
confirm that it was intact. 

It took us a careful 15 minutes to get 
it all back together again, with all the 
right screws and bits in the right 
places. No wonder computer techs 
charge $50-$60 just to look at a repair. 
With it all back together we tried it on 
the battery first. It worked OK. We 
took the battery out and tried it on the 
PSU — OK again. We then reinstalled 
the battery and the battery charge light 
came on, so all functions were OK. 
Peter couldn't get inside quickly 
enough to show his Mum. 

I obtained two spare fuses, one for 
the computer and a 4A one for the 
other battery pack (a miniature one 
underthe heatshrink cover). They cost 
$1.50 each. We subsequently checked 
various Tandy stores and established 
that the 1100HD was on the market in 
1991 for around $2000 and that it uses 
a 386 processor. It prints OK on two 
Canon printers and an old Panasonic 
dot printer — all for $45.00 for the unit 
and $3.00 for fuses. 

Thanks 5. М. foran interesting story. 
I wonder how many other old (and 
not-so-old) machines have been con- 
signed to the scrap heap for relatively 
minor faults. sc 


The best “value for money” CCD 


LINDRICAL 
diameter x 3 mm thick: (G37) 
$2.50 —CYLNDRICAL 10mm  dio-| 
meter х 3 mm thick: (G38) $5.— | 
TOROIDAL 50mm outer, 35mm inner, 
Smm thick: (G39) $12—ROD 10mm 
long, 4mm diameter: (254) $2.50.— 
CYLINDRICAL 3mm diameter x1.5mm 
thick: (G58) 2 for $1 


7 mm| 


| WITH YOUR CHOICE OF 
ONE OF THE 
FOLLOWING 

LENS 

Pinhole (60deg.), 

78 dea.; 92 беп. 

| 120 

$99 with а 150 deg, 


CASE AND SWIVEL 

А small plastic case 

suitable for enclosing the 

| CCD camera, plus a very strong multi 
angle and postion adjustable universal | 

joint swivel bracket plus screws: $4 


UHF А-У MODULATOR 
Professional stable 

design PLL, tuneable 

UHF A/V modulator with 2 
builtin Antenna booster 

and a test pattern generator: As used in 
VCR's. With each unit we also supply 
parts fora 5V regulator $18 


UHF А-У TRANSMITTER ~ 
Metal enclosed with tele- С 
scopic antenna, A/V leads ^. 
supplied: $30 s 


AUDIO PREAMPLIFIER 
Small kit which includes a microphone. 
Gives Line level output for use with the 


РЕСЛАЏИ 650nM. 


25mm, lens, battery 
holder NOW JUST: $25 


ONG RANGE UNF REMOTE frou 
Jew small er-het 
RX&IXSQw — . 

resonators on 

433.92 MHz. 

@5mW power limit). 

The range of our proto. Rx 
was approx. 1Кті 2 ch. 
control. $65: (1 Tx + 1 Rx.) 


remote. 


| Above Modulator ortransmitter:$8 | 
| AUDIO POWER AMPLIFIER KIT 


(DEC 

IGITAL | 

themet computer cards with 

Software and booklet in original box. 
Cards include boot ROM so one of the 
| computers does not even require a hard 
disc. We dont supply the commonly 
available cable which can also be made. 
Up with RJ45 connectors and two 


via a learning remote control $35 
| PIR MOVEMENT DETECTOR module 
to suit,very small: $16 


LED IR ILLUMINATORS KITS 
10 LED: $14 - $10, 30 LED: $30 -$20 


HIGH RESOLUTION MONITOR | 


Brand new 240V 30cm enclosed twisted wire pairs: Diagram. 
computer monitor + a video conversion | Limited quantity: $50 for a pair. 


kit, Gives | — 
better res- | | RGA сокоџамомтоћ 
olution than || |/ КУША xxr 
colour т, 
feady for 


Teil Avali. || | 50 | 
early Feb, | 
timed but || | inclosing, по а 
оов aly. ||| | box, just the 
BARGAIN || —— | tube and 
PRICE. > —— =) [driver PCB's 
= Down from. | 
| MINIATURE FM TRANSMITTER 569 now just & 
(83 x 23 x 10mm) enclosed in a small Blow $40 
black metal case. Built in switch & 
microphone. Specifications: 88 to 108- DC MOTOR SPEED CONTROL 
MHz (adjustable), has a EXPERIMENTERS PACK 
Wire ant. attached, bat. ONE 20А motor speed controller kit 
life 60 hrs, Range (similar to SC - Jun.97-$18) plus two 
50M: $39 (Std. Small new 12VDC motors (40mm dia., 
watch battery LR44, inc.) 40mm length) plus one used car 
windscreen wiper motor (which have 
SPECIAL internal gear reduction) for: $32 
MASTHEAD AMPLIFIER KIT 
Our famous MAR-6 based masthead OPTICAL TACHOMETER КЇТ 
атр. Up to 2Ghz. 2 section PCB (power Measures RPM of prop. shafts etc. 
supply section. can be indoors): Kit without physical contact. similar to the 
includes Plugpack- and 2 Weatherproof kit published in SC. ( May 1988), but 
| boxes: $24. (MAR-6 avail. separately) includes X-tal control calibrator. Use а 
ММ on 200mV or a 3 1/2 digit 
DOG SILENCER NEW IMPROVED KIT | meter as the display PCB + all on- 
High power swept ultrasonic generator | components: $2: 
kit that can drive up to 4 piezo tweeters. | с 
Works on dogs & most animals. РСВ & | MOVING MESSAGE DISPLAY РСВ 
all on-board components and horn piezo | Used, complete assy. with 20 bright 5x7 
tweeter: $33, extra tweeters $7 ва. || Alltogether 700 LEDs. | matrix red 
Suitable 13.8V-1 DC plugpack $10. |LED displays and driver Inc. twenty | 
[= M 74HC164 ICs. Display size is 280 x 
REED SWITCHES NEW!!! | 18mm LED's, РСВ 330 x 75mm. Needa | 
Quality "Bell telephone" brand 28mm x | external SV supply. inc. a simple | 
3.5mm. A great buy at: 10 for $3 Program on disk and instructions to | 
И Šorli No "1 trough all displays, ма a | 
Computer parallel port. Li iuantity: 
[: 8E: n о rM 


апе! 
ard 


12М7АҺ GEL BATTERY BARGAIN 
Fresh stock NEW standard battery pius * 
1 NEW GEL / LEAD-ACID BATTERY || M- 1 

CHARGER for: $30 | 


AUTOMATIC LASER LIGHT SHOW KIT 
The changes every 5-60 sec, adjustable. 
Countless displays single to multiple 
flowers, collapsing circles, rotating 
single & multi ellipses, stars, etc. PCB + 
all PCB components, three motors & 
mirrors : $65 Or with above kit for 5791 


IPECIAL*""SPECIAL"""SPECIAL"' 
ELECTRONIC KEY KIT: 


tary | STEPPER MOTOR DRIVER KIT 


STEREO FM TRANSMITTER КІТ. 
88-108MHz, 6-12V DC, BmA @ 9V, 25 x 
65mm PCB size, PCB plus all on-board 
components, plus battery connector and 
2 electret microphones. (K94) $25 


SPECIAL 
GRAB THEM BEFORE THEY GO!!! 
STILL THE BEST LASER LIGHT FOR 
HOLIGRAPHY ETC. HELIUM - NEON 
LASER TUBE & POTTED SUPPLY: 
Large 2-3mW laser head + compact 
potted US made power supply. Head 
plugs into the Supply & connect to 
240Vac.. Bargain: 

WARNING!!! VERY BRIGHT NOT FOR 
USE BY CHILDREN!!! ALL LASERS 
SHOULD BE USED UNDER 
COMPETENT SUPERVISION. 


SOLID STATE "12V PELTIER EFFECT" 
COOLER/HEATER | 


We supply Peltier Effect device, а (G02) 
12V DC Рап & inc. diagram & a circuit 
for a small fridge / heater. Other items 
fequired; A insulated container ie. an 
"Esky", 2 large heatsinks, & a small 
aluminium block. device draws 454 © 
12V and is 40 x 40 x 4mm. This device. 
is used in the common 15 litre car 
fridge. 4.5A Device plus (G02) 12V DC 
Far:(G11) $35. Device only(G13) $27 


UV MONEY DETECTOR: .....NEW!! 

Pocket source of UV. Used for checki ng 

for forged bank notes. ( Australian Бал! 

note serial numbers fluoresce under UV. 

light ) Also used in the gem industry. 
Без 2 x AA batteries to power a very 

simple inverter 

with а cold 

‘cathode UV. 

tube 50mm 

long.The Inverter 

section could be us 

for experiments For example, it can be 

used fo light up a 4W fluorescent tube 

ior a dim white light source. Current 

consumption of unit is about 250mA. 

Case size B2 x 46 x 21mm: $6 


MORE KITS 
Geiger count 
$40, Music box: $1 


3 „ich 

entral locking, Tx and Rx: $35....4 

door Central locking: $60,.2 Channel 
ОНЕ Remote Control, 17x + TR: S45 


COMMAND CONTROL FOR MODEL 
RAINS Control up o 16 trains оп one 
layout with very lite мило! As per 
SILICON CHIP Jan-May 98. We have 
some hard to get ZN409CE IC's, We will 
also be supplying silk screened and | 
Solder masked PCB's & special parts for 
this kit. all at good prices! 


TWO GREAT SPECIALS 
“STEPPER MOTOR DRIVER Кит" | 
NEW!!! COMPUTER CONTROLLED 
| STEPPER MOTOR KIT New Improved 
kit that can drive larger motors and has 
optoisolation between the circuit and the. 
computer. 0825 connector provided on 
PCB. Needs a standard DB25 cable for 
connection to a PC, and а power suppl 
for the motor drive section. PCB and all 
оп board components kit plus software 
and notes: $40 or $50 with two used 
1 motors I! 
‘ONLY NEW 
TOR OF 
‘SIMILAR QUALITY 
TO THE ONE 
SUPPLIED 
COSTS OVER 5100) | 


Кү includes а large used 1.вдер. (200 
| step/ rev) motor & uses SAA1042A (С. 
k NE OF THESE CHIPS WOULD 

ЕТАН. FOR ALMOST $19 ) Can be 
driven by external or an on-board clock; 
has a variable frequency clock 
generator. Ext switches (not inc) or logic 
levels from a computer etc set CW ог 
CCW rotation, half or tull step operation, 
operation enable/disable, clock speed. 
PCB and onboard components:$20 with 
1 motor, $30 with 2 motors. 


FLUORESCENT LIGHT HIGH 
| FREQUENCY BALLASTS: European 
made, new., "slim line" cased high 
frequency (HF) electronic ballasts. They 
have flicker free starting, long tube life 

high efficiency, no flicker during oper- 
ation, reduced strobing Totaling 
machinery, no audible noise & generate. 
much less radio interference than con- 
ventional ballasts. The design appears 
to be similar to that published in the Oct. 
94 SC. in that a HF sine wave is used, 
but more complex. Some have a dim- 
ming option, requires either an external 
100К pot or a 0-10У DC source. Some 
require the use of a separate filter choke. 
that is supplied where req, Limited stock 


of new price! 
Type БОВЕ 2x32W-40W. iubes, not 
Фтташе, no fiter, 44 x 4x 35 om: $18 

1x32W-40W tube. dim. 
| mabe, fer used ed x scm: $14 


OATLEY ELECTRONICS 


PO Box 89 Oatley NSW 222: 

Ph (02) 9584 3563 Fax 9584 3561 
orders by e-mail: oatley@world.net 
http://www.ozemail.com.au/-oatley 
major cards with ph. & fax orders 

Post & Pack typically $6 


and a standard bike chain and sj 

or lowers the garage door fully within about 12*13 
seconds and is powered by a 12V battery which is 
Kept on permanent trickle charge. Note that a 
chain guard should be fitted, as a safety measure. 
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How would y 
able to drive str 


hassle of having to get ou 


of the car to ope: 
Well, now you can 


remote-controlled gi 
door opener without having | 


ad 


"a: 


to pay big dollars. 


Design by 
RICK WALTERS 


automatic garage 
door opener; Pt.1 


LMOST EVERYONE who has a 
А: and а garage wants an au- 

tomatic garage door opener. 
After all, who wants to get out of the 
car each time the garage door has to be 
opened or closed. As one of those 
fortunate people who now has an au- 
tomatic garage door (this one), I can 
tell you it is bliss. You just roll up to 
the garage and drive right in, the door 
having just rolled up before you enter. 
And that’s on a fine sunny day. 

On a cold, wet winter's night it is 
even better. Again, you just roll up to 
the garage and drive straight in. What 
more could you want? 

Problem is, automatic garage door 
openers are not cheap. Well, they're 


not when you have а commercial unit 
installed but if you build your own 
you can save a bundle. 

The design presented here will drive 
atypical single (2.4m wide) roller door. 
Ituses a 12V windscreen wiper motor 
and a bicycle chain as the drive sys- 
tem. Running from a 12V battery, it is 
proof against power blackouts too, 
something which cannot be said about 
most commercial door openers. 

Let's just briefly describe the drive 
system. A standard 46-tooth pedal 
sprocket from a bicycle (approximately 
190mm in diameter) is attached to the 
roller door drum spider. This is con- 
nected by chain to the 12V windscreen 
wiper motor which drives a standard 


15-tooth rear wheel sprocket (62mm. 
diameter). 

Since the wiper motor has a worm 
gear drive it automatically locks the 
door in place when it is closed, giving 
good security. 

As with a commercial door opener, 
the wiper motor operates the door 
quite slowly, taking about 12 seconds 
to open or close the door. It doesn’t 
need to be any faster than this. If it 
was faster, the motor would need to 
be much more powerful and there 
would always be the risk of injury 
from a faster moving door. How could 
you be injured by a fast-moving 
garage door? Well, if you're trying to 
escape from the garage before the door 
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VIEWED FROM BELOW. 


AUTODOOR REMOTE CONTROL 


Fig.1: the circuit of the UHF receiver board. It uses a fully built UHF 
receiver module and this drives an A5885 trinary decoder. 


comes down, it is quite easy. 

The door is operated by a UHF re- 
mote control system and uses a stand- 
ard keyring transmitter. The UHF re- 
ceiver and motor drive circuitry is 
housed in a plastic case and this has a 
12V light on it to illuminate the garage 
at night, after the car's headlights are 
switched off. It turns off five minutes 
after the door is operated. There is 
also a “local” switch inside the garage 
itself so that the door can be raised or 
lowered without using the UHF key- 
ring transmitter. 

So there you are. It offers all the 
features of a commercial door opener 
but you can build it yourself. Before 
we get to the mechanical details, let’s 
have a look at the circuitry involved. 


UHF remote control 


As already noted, the door opener 
is operated by a UHF remote control 
system. Ituses a standard UHF keyring 
transmitter operating at 304MHz. This 
is supplied assembled and tested so 
there is no work on that score. 

Fig.1 shows the circuit of the UHF 
receiver and decoder while Fig.2 
shows the circuit of the motor drive 
electronics. 

What we haven't shown is the cir- 
cuit of the keyring transmitter. This is 
the same as that featured for remote 
central locking for cars, in the October 
1997 issue of SILICON CHIP. This pro- 
duces coded 100kHz bursts at 304MHz 
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each time one of the two buttons is 
pressed. 

The UHF receiver and decoder has 
two principal parts. First, there is the 
UHF receiver itself which is a tiny 
fully-assembled and tested PC board. 
Its detector output feeds the 100kHz 
bursts to the input of IC1, an A5885 
trinary decoder, As its name suggests, 
the trinary decoder looks for a valid 
code and when it receives it, one of its 
outputs at pins 12 and 13 goes low. 

So that either button on the trans- 
mitter can be pressed to raise or lower 
the door, we use both decoded out- 
puts on the A5885 and these are ORed 
together by the diodes connected to 
the base of transistor Q1. When either 
pin 12 or pin 13 goes low, the collec- 
tor of Q1 goes high and this signal is 
fed to the receiver input on the motor 
electronics board — see Fig.2. 

When the receiver is actuated by its 
remote control or when the LOCAL 
switch S3 is operated (inside the ga- 
rage), the output of OR gate IC3b goes 
high, and this causes the output of 
1228 to go high as well. 102 is a 4081 
quad AND gate package but IC2a and 
IC2d are merely used as non-inverting 
buffer stages. 

Anyway, the high signal from IC2d 
resets the 4060 timer IC5 and also is 
fed to the clock inputs of the 4027 
dual JK flipflop IC1. The high signal 
clocks IC1a and if pin 10 (the J input) 
is high, IC1b will also be clocked. 


The О and Q-bar outputs of IC1a, 
together with the Q output of IC1b, 
drive two AND gates, IC2b and IC2c. 

If both the pin 1 (Q) and pin 14 (Q- 
bar) outputs are high, the output of 
1С2с goes high to turn on transistor 01 
and relay RLY1. This causes the motor 
to drive the garage door down. 

Alternatively, if both pin 1 (О) and 
pin 15 (О) are high, the output of IC2b 
goes high to turn on transistor Q2 and 
relay RLY2 and this causes the motor 
to raise the garage door. 

In both cases, the motor will con- 
tinue to rotate until IC3b sees another 
input either from a limit switch, the 
local button or the receiver. When this 
happens the motor will stop. The next 
input will cause the motor to run in 
the opposite direction. 

Limit switching 

So far we've given a general de- 
scription of the circuit but to under- 
stand how the door is stopped when it 
reaches the top or bottom of its travel, 
we need to look at the circuit in a little 
more detail. Note that there are two 
flipflops in the circuit and these re- 
ally control all functions. IC1a is the 
RUN flipflop and it determines wheth- 
er the motor runs or not. IC1b is the 
UP/DOWN flipflop and it determines 
whether the door moves up or down. 

When power is first applied, the RC 
time-constant components at the in- 
put of OR gate IC3c apply a reset pulse 
to pin 4 of IC1a and a set (S) pulse to 
pin 9 of IC1b, via OR gate IC3a. This 
causes pin 1 of IC1a to go low (the 
door STOP) condition and pin 15 of 
ІС1Ь to go high. This is the UP condi- 
tion but the motor does not run be- 
cause both inputs of IC2b must be 
high for this to occur. 

When the keyring transmitter but- 
ton or the LOCAL switch is first oper- 
ated, IC1a will change state and its 
pin 1 will go high but IC1b will not, so 
the motor will raise the door. The 
door will continue moving until it 
comes to the top of its travel where- 
upon the limit switch will close and 
take pins 1 & 2 ofIC2a high. This takes 
pin 3 of IC3b high via diode D3 and 
causes a clock pulse to be delivered to 
IC1a and 1С1Ь. Both flipflops change 
state so that IC1a reverts to the STOP 
condition while IC1a changes to the 
DOWN condition. 

The next time the LOCAL switch or 
transmitter button is operated, IC1a 
changes to the RUN condition and the 
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Fig.3: component layout for 
the receiver PC board. 


door travels down until it hits the 
lower limit switch. This again causes 
a clock pulse to be delivered (via IC2a 
& IC2d) to IC1a & IC1b. Both flipflops 
change state, IC1a to the STOP condi- 
tion and IC1b to the UP condition. 
Note that the circuit shows two limit 
switches, both in parallel and both 
with contacts that are open while the 
door travels up or down. Our proto- 
type used only one limit switch 
though, as we will see in the descrip- 
tion of the mechanical installation. 


Lamp timer 

As already noted, each time IC2d's 
output goes high it also resets and 
starts IC5, а 5-minute timer. 105 is a 
4060 14-stage binary divider with an 
inbuilt oscillator. Its oscillator fre- 
quency is set to around 55Hz by the 
RC components connected to pins 9. 


Table 1: Resistor Colour Codes 


Value 
10мо 
тмо 
270kQ 
150kQ. 
100kQ. 
10kQ 
6.8kQ 
125% 
0.125% 


DOOOOODOOO 
со do TREE 
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Fig.4: component layout for the motor control board. Make sure that all parts 


are correctly oriented. 


& 11 and this sets the total period of 
five minutes. 

Actually, IC5 is used in a slightly 
unconventional manner. When power 
is initially applied, the oscillator will 
run until pin 3 (the Q14 output) goes 
high. This output will then hold the. 
input of the internal oscillator high, 
via diode D5, stopping it from oscil- 
lating. 

The voltage at pin 10, the oscillator 
output, is normally a 12V square wave 
(when the chip is not reset), and this 
is used to charge a 0.1uF capacitor at 
the gate of Mosfet Q3, via diode D4. So 
while the capacitor is charged, Q3 
will be on and the lamp will be alight. 
By using this unorthodox scheme we 
were able to avoid the need to gate the 
various outputs of IC5 together in or- 
der to obtain the 5-minute operating 
time for the lamp. 


4-Band Code (1%) 

brown black blue brown 
brown black green brown 
red violet yellow brown 
brown green yellow brown 
brown black yellow brown 
brown black orange brown 
blue grey red brown 
brown black gold gold 
brown black silver gold 


Table 2: Capacitor Codes 


п Value ІЕС Code EIA Code 
a 0.1pF 100n 104 
Q OF 10n 108 
a .00tuF 1n 102 
О 470pF 470p 471 


Each time the door motor runs (IC1a 
is clocked), 105 will be reset by the 
output of IC2d, its Q14 output will go 
low, the oscillator will start and the 
lamp will turn on. 


Relay switching 


You may wonder why we have used 
relays to switch the motor in either 
direction instead of a 4-Mosfet or 4- 


5-Band Code (1%) 

brown black black green brown 
brown black black yellow brown 
red violet black orange brown 
brown green black orange brown 
brown black black orange brown 
brown black black red brown 
blue grey black brown brown 
brown black black silver brown 
not applicable 


transistor H-bridge arrangement. The 
main reasons are the lack of suitable 
P-channel Mosfets (if Mosfets were 
used) and the power dissipation if 
Darlington power transistors were 
used. By using relays, we were able to 
keep the switching circuit quite sim- 
ple. 

One further refinement that is pos- 
sible by using relays instead of a H- 
bridgeis the possibility of motor brak- 
ing. This is provided by а 10 resistor 
which is switched across the motor 
when both relays are in the un- 
energised condition. This means that 
the motor stops abruptly when power 
is removed. 

If the door encounters an obstruc- 
tion when it is closing, it will stop and 
then go back up. This is to prevent 
injury to people (you or your loved 
ones) or to your motor car. To achieve 
this, the motor current is monitored 
with a 0.10 resistor and the resulting 
voltage is fed to the non-inverting in- 
put (pin 3) of op amp IC4 where it is 
compared with a preset voltage from 
trimpot VR1 at the inverting input 
(pin 2). By the way, IC4 is connected 
to operate as a comparator. 

If the voltage across the sensing re- 
sistor exceeds that set by МЕЛ, the 
output of IC4 will go high. This high 
signal is fed to IC3a, a 3-input OR gate 
and it "sets" flipflop IC1b so that its О 
output goes high and Q-bar goes low. 
This turns off Q1 and turns on Q2, 
reversing the direction of the motor. 

Because the door operates quite 
slowly and then reverses if it encoun- 
ters an obstruction there is little chance 
of injury to persons or damage to car 
bonnets etc. It goes without saying 
that the bottom of the door should be 
fitted with a rubber weather strip. 

In practice, trimpot VR1 is set so 
that the door closes normally but when 
itis restrained by slowing it with your 
hand, the motor reverses. 

On the other hand, if the door en- 
counters an obstruction or jams when 
it is rising or if the current limit cir- 
cuit fails to work (perish the thought), 
the resulting high current through the 
motor will blow the 10A fuse. 

Power for the whole circuit comes 
from a 12V car or sealed lead acid 
(SLA) battery which will need to be 
able to deliver around 5-6A each time 
the door is operated. At other times 
the current is very low, at just a few 
milliamps. 

The battery should be kept on per- 


Pa 


Main PC board 

1 PC board, code 05104981, 112 
x 76mm 

2 DPDT or DPST relays, DSE P- 
8012 or equivalent 

1 plastic case, 183 x 115 x 64mm, 
DSE H-2882 or equivalent 

1 clear 12V reversing lamp with 
housing. 

13AG in-line fuse 

1 10A 3AG fuse 

1 8-way insulated terminal block 

2 M3 16mm roundhead screws 

10 M3 6mm countersunk screws 

2 M3 nuts 

2 M3 spring washers 

5 M3 10mm tapped spacers 

15 PC stakes 

1 10kQ PC-mount preset 
potentiometer (VR1) 


Semiconductors 

1 4027 dual flipflop (IC1) 

1 4081 quad 2-input AND gate 
(IC2) 

1 4075 triple 3-input OR gate (123) 

1 CA3130E or CA3160E 
operational amplifier (C4) 

1 4060 14-stage divider and 
oscillator (125) 

2 BC548 NPN transistors (01,02) 

1 BUK456/A/B/H Mosfet (Q3) 

5 1N914 diodes (01-05) 

3 1N4004 diodes (D6-D8) 


Capacitors 
1 470uF 25VW PC electrolytic 
1 100uF 16VW PC electrolytic 


manent trickle charge, at around 50- 
100 milliamps. This current can be 
supplied by a 12V DC 300mA or 
500mA plugpack. These typically de- 
liver about 14-15V at no load and so 
could be connected permanently 
across the battery with no limiting 
resistor. 

If the battery voltage tends to rise 
above 14V under this permanent 
trickle charge, you will need to con- 
nect a limiting resistor in series with 
the battery. This may need to be found 
by trial and error and will probably 
require a 1W resistor with a value in 
the range from 22-479. 


Electronics construction 
We mounted both the receiver and 


st - Electrical 


1 47uF 16VW PC electrolytic 
7 0.1uF MKT polyester 
1.01uF MKT polyester 

1 .001uF MKT polyester 

1 470pF MKT polyester 


Resistors (0.25W, 1%) 
110MQ 6 10kQ 

41MQ 1 6.8kQ 

1 270kQ 110 2W or SW 
1 150kQ 10.19 2W 

1 100kQ 


Receiver PC board 

1 2-channel keyring transmitter 
(Oatley Electronics) 

1 UHF receiver module (Oatley 
Electronics) 

1 PC board, code 05104982, 65 x 
41mm 

1 A5885M decoder (IC1) (Oatley 
Electronics) 

1 BC548 NPN transistor (Q1) 

1 781.05 voltage regulator (REG1) 

4 1N914 silicon diodes 

1 100uF 16VW PC electrolytic 
capacitor 

2 0.1uF monolithic ceramic 
capacitors 

1 100kQ resistor 

3 10КО resistors 

1 18-pin IC socket 

3 PC stakes 


Miscellaneous 

Solder, 24G tinned copper wire, 
hookup wire, heavy and light duty 
figure-8 flex. 


motor electronics PC boards in a plas- 
tic utility case measuring 183 x 115 x 
64mm. This has the courtesy lamp 
mounted on its lid and an 8-way strip 
of insulated terminal block mounted 
at one end to terminate the various 
wires from the battery, limit switches, 
motor and LOCAL switch (S3). 

Both PC boards are quite straight- 
forward to assemble. Fig.3 shows the 
component layout for the receiver 
board while Fig.4 shows the motor 
electronics PC board. 

Begin by checking both PC boards 
for shorted or open circuit tracks. You 
can check the boards against the 
artworks of Figs.5 & 6. Make any re- 
pairs before starting assembly. This 
done, insert and solder the resistors 
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05104982 


AUTODOOR REMOTE INTERFACE 


Fig.5: the full-size artworks for the 
receiver PC board (above) and the 
motor control board (right). 


E 


and diodes on the receiver board 
(Fig.3). Next do the IC socket, capaci- 
tors, regulator and transistor. 

Lastly, fit and solder the PC pins 
and the UHF receiver module. This 
has five pins which solder into the PC 
board. Plug in the IC, checking that 
pin 1 faces the regulator. Also check 
the polarity of the electrolytic capaci- 
tor. 

The same sequence of component 
assembly applies to the larger PC 
board, only this time fit the 16 links 
before starting on the resistors. Use IC 
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This close-up view shows the receiver PC board with the pre-built UHF receiver 
module. It is connected to the controller board using just three links. 


sockets if you wish, but if you solder 
the ICs in place, double-check that 
pin 1 is correctly orientated on each 
one. Also double-check the polarity 
ofthe electrolytic capacitors. 

The last item to be fitted is the 10 
2W or 5W resistor on the copper side 
of the PC board. This is the resistor 
which provides motor braking when 
the power is removed. 


Testing 


The initial tests can be done with- 
out the motor or any other external 


connections. Using a 12V car battery 
or a DC power supply set to 12V, ap- 
ply power to the main board. The 
+12У goes to a PC pin adjacent to the 
two relays while the ОУ goes to the 
GND pin adjacent to Mosfet Q3. 

Momentarily bridge the LOCAL PC 
pins with a piece of wire and relay 
RLY2 (UP) should energise with an 
audible click. Bridge them again and 
the relay should release. Bridging à 
third time should energise RLY1 
(DOWN). Now bridge the limit switch 
PC pins and the relay should release. 

If you wish to test the timer opera- 
tion, connect the lamp between the 
PC pins marked LIGHT+ and LIGHT-. 
Each time the LOCAL pins are bridged, 
the globe should light for about five 
minutes. 


Remote operation & encoding 


Turn the power supply off and sol- 
der wires between the three PC pins 
on the controller PC board and the 
corresponding pins on the receiver 
PC board. Reapply the power, press 
either button on the keyring transmit- 
ter and you should hear a relay ener- 
gise. A second press should release it. 

Both the UHF transmitter and UHF 
receiver boards are supplied un- 
encoded. This allows simple initial 
testing but once everything is work- 
ing. both boards should be pro- 
grammed with the same code. Pins 1- 
8 and 10 and 11 on the encoder and 
decoder ICs are used for this. Both PC 


Inside the control box are the two PC boards. The two relays provide the motor 
Switching, while the lamp on the control box lid provides illumination in the 
garage after you have turned your car's headlights off. 


boards have a track either side of pins 
1-8 and each pin can be left floating, 
connected to the positive supply or 
connected to ground. 

Pins 10 and 11 will need jumpers to 
a supply if you use them. The most 
important step is to make sure that the 
corresponding pin on both the Trans- 
mitter and Receiver IC are connected 
to a similar potential. For your own 
security you must not leave them un- 
encoded. 

If you do leave them unencoded, 
anybody with a similar unencoded 
transmitter would be able to operate 
your garage door and thereby gain en- 
try to your home. 


Final assembly 

You will need to drill the lid of the 
plastic case to suit the lamp and two 
insulated wires 300mm long will need 
to be run to the PC stakes for the light. 
Having these leads long allows you to 
finish the wiring without the lid get- 
ting in the way. 

Each PC board was mounted on 


10mm threaded pillars. This was 
mainly to provide clearance for the 
10 braking resistor on the back of the 
control board, All the external con- 
nections from the PC board were run 
to an 8-way strip of insulated terminal 
block at one end of the case. With the 
plastic case mounted on the wall near 
the motor and battery, the terminal 
block is at the top end of the case. 
We used heavy duty figure-8 flex 


A standard 2-button 
keyring transmitter 
provides full remote 
control of the garage 
door opener. It's great 
in wet and windy 
weather and in fine 
weather too. 


| 
for the battery and motor connections 
and a lighter flex for the limit switch 
and remote connections. 

A small hole was drilled in the bot- 
tom end of the case to let the UHF 
antenna dangle through. 

Next month we will provide all the 
details of the motor/chain drive sys- 
tem, including drawings and photos. 
With the information provided, you 
will be able to build your own garage 
door opener. There is also the possi- 
bility of adapting the drive system to 
raise and lower canvas awnings or to 
drive sliding doors or gates. sc 
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DC amplifier for 
CRT deflection 


This circuit was developed to drive 
a surplus 60 x 80mm CRT in an oscil- 
loscope. The first part of this project 
was to develop some amplifiers capa- 
ble of producing up to 45V output 
swings, centred at about 100V over a 
wide frequency range. 

The circuit is essentially a differen- 
tial amplifier with the cascoded out- 
put stages and a constant current 
source for the common ‘tail’. 

The input is buffered by transistor 
Q1, a 2N5486 FET configured as a 
source follower to provide a high in- 
put impedance. The back-to-back di- 
odes at the input limit the input volt- 
age to about +1.2V peak. 


ideas which we have checked but not b: 
readers are welcome and will be paid for at standard ra 


CIRCUIT NOTEBOOK 


t and tested. Cont: 


Q1 feeds an emitter follower, Q2. 
Q3, Q4, Q6 & Q7 form a cascode dif- 
ferential amplifier. Q6 & Q6 are speci- 
fied as BF469, currently the only high 
voltage, high speed transistor readily 
available. They provide the high volt- 
age handling capability and hold the 
collectors of Q3 and Q4 steady at 
+7.4V, eliminating Miller Effect and 
ensuring a wide bandwidth. 

LED1 acts as a voltage reference of 
about 2V and in conjunction with NPN 
transistor Q5, which is wired as a 
current sink, sets the 'tail' current at 
around 24mA. 

Q6 and Q7 therefore run at 12mA 
each and have a fairly high power 
dissipation of 1W. Heatsinks are re- 
quired to keep them cool. The collec- 
tor resistors, R8-R11, are 1W carbon 


Circuit Ideas Wanted 


Do you have a good circuit idea. If so, why not sketch it out, write a brief 


description of its operation & send it to us. Provided your idea is workable & 
original, we'll publish it in Circuit Notebook & you'll make some money. We 
pay up to $60 for a good circuit but don't make it too big please. Send your 
idea to: Silicon Chip Publications, PO Box 139, Collaroy, 2097. 
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+180 


types, mounted so that air can freely 
circulate around them. Do not use 5W 
wirewound resistors here because 
their inductance will greatly reduce 
the bandwidth. 

The signal from the input buffer is 
fed into the base of Q3 – one input of 
the differential pair. A steady DC volt- 
age is applied to the base of Q4 to give 
a DC offset or position control. The 
1kQ trimpot (VR2) sets the coarse ad- 
justment of the centre position and 
the 10kQ front panel pot (VR3), the 
fine adjustment. 

The 1kQ pot (VR1) between the 
emitters of Q3 and Q4 changes the 
effective value of R6 and hence the 
gain. As shown, the amplifier has a 
gain adjustable from about 20 to 150. 

This amplifier was designed for a 
CRT with a vertical sensitivity of 3.6V/ 
cm and 5.7V/cm horizontal. The col- 
lector resistors were changed to 27kQ 
1W and R5 changed to 1000 for the 
horizontal deflection amplifier. This 
gave a higher gain to compensate for 
the reduced sensitivity. 

N. Baroni, 

Ferndale, WA. (540) 


CASS. | : T 


Engine water 
temperature gauge 


The heart of this circuit is a dual- 
slope A/D converter, type CA3162E. 
In this circuit, the differential inputs 
of this chip are used and the resultant 
voltage is converted to a BCD output 
to drive a BCD to 7-segment decoder/ 
driver IC, the CA3161E. This IC has 


Nicad cell tester & 
discharger 


This discharger was designed to 
load a fully charged cell with about 
140mA but reduce to less than 2mA. 
at a cell voltage of just under 1V. It 
also does not require an external 
supply. 

The circuit was initially tested 
with one transistor and with a full 
cell (1.245V) and drew a current of 
50mA. Several transistors were then 
tested in the circuit and two addi- 
tional transistors having approxi- 
mately the same consumption were 
selected, so the unit ended up with 
three transistors in parallel. 

The 100ЦА meter was used as a 
voltmeter with a "suppressed zero". 
At 100A, the two diodes (03,04) 
each have a forward voltage drop of 
about 450mV and so the meter read- 
ing at zero deflection can be ex- 
pected to be about 600mV, Full scale 
deflection will depend on the se- 


internal current limiting so resistors 
to the displays are not required. 

The temperature sender in most cars 
has a negative resistance coefficient; 
ie, as the temperature rises, the resist- 
ance falls. When the sensor is cold its 
resistance will be high and the voltage 
at pin 10 of the A/D converter will be 
close to that at the High Ref input, pin 
11. The reading on the display will 


therefore be low. As the temperature 
of the sensor rises, its resistance falls, 
thus causing the voltage at pin 10 of 
IC1 to fall and the reading on the 
display to rise. 

Connection to the sensor should be 
made with screened cable, earthed at 
both ends to minimise induced noise. 

S. Williamson, 

Hamilton, NZ. ($40) 


ties resistor R1. Assuming a “bur- 
den voltage” for the meter of 200mV, 
a value of 1.5kQ for R1 will give a 
full scale deflection voltage of close 
to 1.25V. 

The prototype instrument gave 
the discharge currents shown in 
Table 1 at an ambient temperature 
of 20°C 

It can be assumed that the aver- 
age discharge current is around 
100mA if a full cell is left until 
its end point of 1.1V. The 1N5819 
Schottky diodes are available from. 


TABLE 1 


Battery 
Voltage 


Dick Smith Electronics at 40 cents 
each (Cat Z-32500). 

V. Erdstein, 

Highett, Vic. (535) 
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Watch videos ona 


second television 
without running 
cables 


from - 
one 
room 
to 
another. 
This video 
sender plugs into your VCR and will transmit a 
quality AV signal to any UHF TV within 5-10 metres. 
Features solid metal case with non slip rubber feet, 
telescopic antenna, power indicator, gold RCA 
sockets, adjustable input gain and channel fine 
tuning. Specifications: «Range, 5-10 metres 
“Transmitter, UHF channel 30 *Input, composite 
video and audio line level input •12МАС 300mA 
input Size, 123(L) x 85(W) x 40(H)mm. Supplied 
with VCR/RCA leads, AC mains adaptor. Don't pay 
$89.95 elsewhere. 


Cat. AV-6505 


A 10-digit LCD full- | 198 

featured calculator with m 

clear digitised speech! frre, 

Each keystroke ә, 

triggers the 25 

digitised voice, 

with all ; 

calculations р 

зисһ аз 

addition, 

multiplication etc clearly 

spoken. Results may be 

repeated with the touch of a button, as many 

times as you wish, Features: «Time «Data «Alarm 

(with either standard or musical notification) 

*Adjustable volume (which can also be turned off) 

BU "15 alarm songs switching between spoken units 
Bor individual digits (i.e. "eight-seven-five" or “eight 

hundred and seventy five"). This unique calculator 

includes soft rubber buttons and requires 2 x ААА 

batteries - not included, use our SB-2426 


Cat. QM-7276 


The black and white CCD camera is mounted in a 
black dome, and is ideal for mounting on 

a ceiling or wall. The dome is small in 
size, having a diameter of 87mm, 
and the dome protrudes 55mm 
out from the base. Supplied with 
short lead (160mm) with BNC 
socket for video signal and 

DC socket for power (12%) 
Specifications: «Pick ир 
element, 1/3" CCD «Pixel, 

510(H) x 492(V) «Resolution, 380 
TV lines «Minimum illumination, 
O.Slux / F2.0 *S/N ratio, more than 4698 


* DC +/-10% «Current consumption, 110mA «Size, 
87mmdiameter x 55mm deep «Weight, 1008. 


Cat. QC-3472 


We sold these high Quality Japanese detectors in 1996 for $99.95 and have 
secured a limited quantity of 10 and 15 metre-range units for a fraction of 
their 1996 sale price. For the unit to trigger an alarm, both the PIR and 
microwave detectors must be triggered at the same time - substantially 
reducing the chance of false triggering. Two models are available, а 10 

metre range for domestic security and a 15 metre range for 

warehouse and halls where a long narrow beam is required. Features: MITTIS 
*Mic doppler module «Dual element PIR sensor «Latching memory IN 
function «Walk test LED «LED monitor for both microwave and PIR JAPAN 
*RFI protection Tamper protection «Microwave supervised output 
*Wall/comer mountable design «Low current 18mA at 12VDC «Auto temp. 
compensation «Size 61(W) x 120(H) x 50(D)mm. Supplied with mounting screws. 


10 METRE LONG RANGE Cat. LA-5012 4, 
15 METRE LONG RANGE 


PRICE 
BREAKTHROUGH 


MULTI SYMBOL KEYRING LASER POINTER 


This fantastic new laser pointer comes with 6 different screw-in end caps, each 
опе being a fun symbol - skull, victory sign (2 fingers), ап aes 

arrow, cupid, a woman and | love U.Remove the end tmm. 
сар, and it can be used as a normal laser pointer. It 
has a clear, see through case, where you can see the 
inner workings. There are also 2 red & 2 green high 
brightness mini LEDs that flash quickly. 


Cat. 57-3104 $4249.95 «чч E UNT 


Cat. 1А-5013 


Virtually all new telephone equipment Now for 1998. 

uses US-style RJ12 connectors. These Inexpensive 

adaptors acknowledge that fact replacement motor 

by offering standard Aussie plugs м, for toys or 5 

to RJ12 sockets. Suitable for fax, experimenters / e 

modem, cordless phones, caller È designers. PE 

1р. etc. 2 new models available. „ b = 


AUSTRALIAN PLUG TO ~ 
1 X AUSTRALIAN SOCKET 
&1XUS SOCKET 


Cat. YT-6024 
===“ ae 
AUSTRALIAN PLUG TO ћ 
2 Х US SOCKETS 
Cat. YT-6022 $ 


100 Watt 240VAC to 
115VAC Stepdown 


Transformer 


gets too hot, the thermal 
fuse will 
open, then 
close after unit 
cools down, 
restoring 
operation. 
Two pin US 
socket on unit for 
110V appliance and сога 
plug for 240V power. 
Amazing low price. 
*100V.A 


Includes overheat protection! If the unit 


© х 


cameo: S49_.95 — 


Specifications: •1.5У to 3VDC 

*6650 rpm *6.4g / cm torque *Gearbox ratio, 233:1 
*2.5mm drive shaft diam. 100mm length «Features. 
metal gearbox housing and motor flyleads. 


Cat. YG-2725 


LAST MONTH 
SEND $2 & WE'LL 
POST YOU ONE 
JAYCAR PO BOX 185 
CONCORD 2137, 


АРУ The. he Jaycar LR-8840 
Universal Power 
Window Kit is 
designed to fit INSIDE 


the door. The key to 
the system is the 
REALLY NIFTY in-the- 
door motor drive / 
transmission system. 
The drive head has a 
kit of adaptors so that 
it will mate with 
virtually any make of 
winder mechanism. 


You also get a kit of “blanks” to cover where the winder hole is (маз), in your door trim. In 
addition to this you get the complete wiring wiring harness fully made up! You also get a 
swag of other brackets, springs, clips, screws and other hardware to make your job 

J| easier. The downside to all of this is that the instructions are fairly crude. They are quite 
pictorial but we cannot say that they are great, You WILL need to be fairly mechanically 


skilled and motivated to do the job. Aftermarket fast glass costs between $800 - $1,000 
installed so you will save a bundle by doing it yourself. 
2 DOOR VERSION Cat. LR-8840 


CCD 4 WAY CAMERA SWITCHER 


This automatic switchbox accepts up to four 
| video inputs from CCD/CMOS cameras оп 
ир to two video monitors. For example, 

[уоп сап scan cameras “1” and "2" and — ДИ 
display on video monitor number one, Mc 
and scan cameras "3" and "4", with their 

Hf outputs displayed an the second video 

[| monitor. This is just an example and in fact any 
combination of the four cameras can be scanned and 

ЈИ displayed on either monitor. Audio channels are y 
l| provided for each of the separate inputs and outputs. 

This product is straight-forward to use, with on screen instructions to set up camera 

[А switching, inter-camera scan time duration and time/date information. Mains adaptor incl. 


Й cat. ос-заво 


Back of unit 
ә ә 


p £ 


This is a PCB mounting, single in 
line package relay capable of 


switching up to 240V AC at 3 amps. Use this 

relay in conjunction with our new remote 

control switches for safe 240V AC mains 

Й switching. Specs: Input Circuit *Control Voltage Range: 3-32V 
DC «Min. turn off voltage: 1V ОС «Control Current: 15mA Max 
"Input Resistance: 2.2К min Output Circuit «Max load current: 
ЗА RMS •Мопипа! Line Voltage: 240V AC *Load Voltage Range 

Д 24-280 AC. «Min. Blocking Voltage: 600V АС «Мах опе-сусје 
surge current: 80A RMS • Dimensions:10(D) x 42(W) x 25(H)mm. 


Jaytech 6000 panel. 
Includes all the 


you peace of mind. 


Cat. SY-4080 


12V DC 1AMP |24V DC. 
|| REGULATED REGULA’ 
ИИЙ Brand new unit for 1998. Brand new unit for 1998. 
MM Delivers 12V DC at any current | Regulated power supply —— 
MEME draw up to 1 amp. Ideaifor | means that it will deliver 24V 

НИ sensitive equipment that any current drawn uptod — 
requires spot on voltage. amp. This power supply isina | 
Supplied with 7 plugs. Desktop | desktop style case with 1.8 — 
type unit. metre long 240V power lead 


and 1.8 metre output lead to 7. 
cat. Mp-soss $32.95 |e ee 


Cat. mP-3037 $42. 95 


INCLUDES: 


1 x siren Һот 


$229.50 


NE 


Save a fortune by buying our 
ALARM DEAL using the 


components needed to • 
give you a quality basic 

home alarm system. All 

you need is a bit of labour 

and you have a reliable. 
affordable alarm that offers 


Pay Only $21 


1x8 sector Jaytech panel 
2 x Micron pulse count PIRs 
1x mains power supply 

2 x reed/magnet switches 


накко 936 
з solder ng Station 


и 


This camera includes six IR LEDs 

«mounted on the PCB for 24 hour 

monitoring. ie. it can "see" in the 

‘dark. Despite the use of IR LEDs, the 

incredibly compact nature of the camera 

has been maintained at just 32 x 38mm For audio, 
board $19.95. 


cmocse $135.00 
CEILING ALARM WITH REMOTE CONTROL 


This stand alone alarm utilises а 
passive infrared detector 

with а 360° lens, and ап Р 
ultra loud 1309В piezo Я 


gia 
Rl 


office, garage, boat or © Ш 
available Cat LA-5153 MEUS 


alarm to provide no- 
caravan protection. 
$14.95ea & 


hassles home, apartment, 
Spare remote controls 
aus 54.95 


One(1) farad caps serve to bolster the power supply |È 
of your car's audio amplifiers by acting as a 
reservoir. They also lower supply line impedance 
and remove most DC ripple. Also includes 
mounting bracket. 


Cat. RU-6750 


8 Sector Alarm Deal 


NORMAL PRICE | 2 x deterrent stickers $4.00 
$119.50 | 60 m of 4 core alarm cable $51.00 
$53.90 | NORMALLY PAY $285.75 
$21.50 | Cat. LA-5450 
Fee) EMAIL ORDERS mailorderse joycar.com.nu 


д! |559: nodos 
F YCA] ELECTRONICS 


E 


AYC "FULL FEATURE" 260 CAR C CE CS 


AY Brand new 1998 model Equator car alarm with ALL the very latest technology. 
AYỌ This car alarm has everything that you could Possibly ask for. See the list of , 
(> features following! The Equator 260 is supplied with 2 brand new black keyfobs 
with slightly recessed (but easy to use) switches. The alarm is supplied 2 ways, 
ith either the new mini sized standard siren, or the mini sized backup battery 
siren. The new small sirens make them much easier to mount in smaller cars. 


Features: «Active arming. *Anti scanning. «Automatic Rearm. *Carjacking 
|“ countermeasures. *Chirp Delete. «Code Learning. *Domelight Delay. 

*Door Lock/Unlock. *Door Security Warning. *Engine Killer. «Нага programming. 
‘Instant Trigger. «Last Door Arming. *LED Status Indicator. *Light Flash 
Confirmation. *Non Volatile Memory. *Overide Switch. *Parking Lot Panic/Car 
Search. *Power interrupt alarm. «Programmable Features. «Random Code 

Jj Transmission. *Remote Boot Release.*Rolling Theft Protection. «Sensor bypass. 
*Shock Sensor. *Trigger Memory Indicator. *Valet Mode. *Voidable Code Viability. 

Equator 260 - what you get 


* Blackbox electronic module with all the above features = 2 transmitter key fobs 


| • Ignition cut out relay • Shock sensor • Wiring * Mini Size Siren 
Cat. LA-8940. 


Spure Code Learning Remotes 
Cat. LA-8945 


| GOLD 2 RCA - 2 RCA BUDGET 
ПИ AUDIO LEADS 
DEB This range of leads feature 
ШШЩ moulded gold plated RCA plugs 
опа single shield blue cable with a 


MIB centre wire for remote amp switching or home Hi-Fi 
grounding. Fig 8 cable with each lead 3.5mm OD. 


Cat. WA-1055 7.5 metres 7.95 

Cat. WA-1056 2.5 metres 9.95 
Щ# Cat. WA-1058 5.0 metres $13.95 
ДҮ - 


[7 PROFESSIONAL OFC Р S d 
б DOUBLE SHIELDED 


RCA LEADS Y 


The cable is heavy duty, double shielded figure 8, 
Purple in colour with a central lead for remote amp switching 
or grounding on home Hi-Fi systems. Each lead is emm ОО 
with a nice flexible rubber insulation & features a pair of gold plated 
high quality metal RCA plugs on each end. 
Cat. WA-1090 1.5 metres 24.95 
M cac wa-1092 2.5 metres 29.95 


ў Cat. WA-1094 5.0 metres 


|| 2 RCA PLUG TO 1 
RCA SOCKET ў 
|| OFC Y-CABLE * = 


ШИ Use this lead to split a line level from your fy 
MEE car audio deck to two separate power — * 
[ amps or active crossovers etc. Supplied with 
| moulded gold АСА connectors on a 30cm length of 
BEN screened audio cable. 


Cat. WA-1065 ЖО centimetres 


HEAVY DUTY CAR 
NOISE SUPPRESSOR 


This filter is suited to high-end audio 
systems that draw anywhere from 40 
amps to 120 amps. It has ап 
excellent LC network which 
comprises, 4pH and 0.5uH choke 
plus б. yes 6 x 4,700ЈЕ filter 
‘capacitors - a total of 28,200 uF of 
filtering! Connections are via three. 
gold terminal sockets to suit 4AG cable. 


Y 
Cat. A-3080 $79.50 


$219.00 


554.95еа 


* Blackbox electronic module with all the above features 
* 2 transmitter key fobs * Ignition cut out relay • Shock sensor • Wiring 


* Mini Size Back up Battery Siren 
$239.00 | 


Cat. 14-8950 


j | li b 


11 PC CELLULAR PHONE TOOLKIT | 


Service your own mobile phone! This 

kit includes essential tools to access the internals of 
mobile phones. You get: •Тогх Т5 and T6 «Татрегргоої 
Torx T8 * Phillips No З «Flatblade No 2 plus pin drive 
(snake), an angled flatblade tool to help pry lid 
assemblies plus two custom antenna release toolbits and 
dedicated driver. Quality chrome vanadium presented in а felt 


lined carry case. 
$24.95 


|| 


с Cat. TD-2024 


| A quality set of chrome vanadium drivers. 
consisting of Т7, ТВ, T9, T10, T15 and T20. All 
drivers are 145mm length & presented in a 
felt-lined plastic case. 
Cat. TD-2021 $14.95 


METAL MAGNETIC DISH 


This clever product will retain all manner of 


= 


E 


hardware. The enamel coated metal bowl is 
magnetised, even if the bowl is tipped over 
the parts will stay put. Rubber non slip base. 


Cereal dish size. Cat.TH-1970 


This watch features dual time zones, alarm and countdown timer. The. 

countdown timer delivers voice reports from every second to every 10 

minutes depending on the countdown time duration. There are 16 

different alarm 'songs' to choose from. The watch will literally tell you 

the time with just the press of a button, and despite its relative complexity, 

is easy to operate. The watch LCD features large easy to read digits 

both the time and date displayed at once. The time piece itself is secured 

to a nice leather wrist band, and is presented in its own velvet lined carry 

case. Includes battery and instruction manual | 
$24.95 || 


Cat. XC-0280 
ht forward with just 3 
*Max solar panel current: 2А *Overcharge volt limit: 14.2V 


12V 2A Solar Battery Charger Regulator 
ar panal battery and load. Two stas 
*Discharge volt limit: 10.8V «Regulator У 5mA 


This compact regulator protects the battery against 

ging, discharging at night and deep 
e included to indicate load and charge states. :98 

Specs: Nom voltage: 12У *Max solar panel voltage: 24V 

Cat. MP-3120 69.95 


1800 022 888 


UI RUNES ЈА Кашы ШШ ДИН 
| 5 ЈАУСАВ ELE | TRONIES JAYCAR E 10; 

9 Light Dimmers Е є Е Pe ventilator 

~ Set the mood in your room by Mounted ide a PC case, the PC Ventilator is a 1 

dimming the lights. These are used to secure an heat extractor with two fully adjustable 40mm 


) 3 types available. х alarm circuit on a door or fans, each mounted on it's own swivel 
yG With Architrave | | window. Sold as a pair, axis, extendable assemply, & 
^ Plate < опе has a magnet both fans extract heat. 
Ri Ih on/ inside, the other a To install, you plug the 
E e emer with ооп reed switch with Ventilator into a spare 
» ило ци Whit pista: self adhesive ог ISA/PCI slot on your 
cat. Ps-4082 $16.95 screw mount. motherboard, and 
а | = Screw terminating. point the fans at the 
With Wall Plate Normally open (п.о. рег desired heat- 
Rotary dimmer with gm pair. Cat. LA-5072 generating points. 
ИХ on/off switch on large - == The fans then plug in 
a white plate. ај $3.95 line with your disk 
Cat. PS-4084 Professional Resistor °°" "22! extract 12V ос. 
$16.95 Storage Tray with Resistors Lower Prices on Maxell CD-Rs 
+ Dimmer Only : еп сахо SFPD 
(Mechanism) BI l 1 Cold cat. xc-4710 A. 
mM 
switchplate. EEEE ETT OUEL LLT, 
| cat Ps-4080 $10.95 35 | 


nm 


n 
--- 


#94 HH pu 
ttt 
А standard PCB CCD 


| "mmn HHH 
mounted in a metal diecast : 
^ 


case, complete ^ This x 
with metal resistor ' 
mounting bracket, Storage Т This new model 
BNC video outlead “Уеа е m NUT sound feeder accepts 
€ and DC input power UP With 10 of every W any line level input 
in-lirie socket. If m 5% [such as a portable CD 
а ` ounting апы АШ fearon trom 1010 = = = layer, video game, etc and 
[Еле of the PCB-based cameras ЧА ШЕШШ ues газеті tne stereo signal to a 
too daunting - then this self-contained all, 850 resistors in total. Each compartment has FM receiver such as your car 
camera is what you want.Size 39 39. been screen printed with the resistor value in it. No а GE HOT ниво 
x 26mm (45mm with bracket). _ sorting out required! Includes clear slide-off lid. | Specifications: «Voltage: 1.5V. 


Cat. QC-3470 $ 141.5. ОО o% Hesso $37.95 (АА Battery) «Tuning Freq: 88- 


108mHz «Transmission Range : 
" taser Rime 2: 48FT (2M. 1.98) 
B Laser Pointer C2 


Wireless Audio 
Transmitter 


Cat. AR-1752 =<=+=>.>5 
SuUbBWOOFE DEALS 


P Cat. ST-3102 
Oniy i " ADD A SUBWOOFER/AMPLIFIER TO om me SOUND SYSTEM 
$39.95 AMPLIFIER 


2 x 100 WRMS 


Bridge 2 channels together to || 


give about 200W RMS to 
AMPLIFIER drive the sub. 


4x50 CatAA-Ms2 — $239 
WRMS 

Bridge 2 

channels together to 

give about 100W RMS to 

drive the sub, and that 

leaves 50 WRMS x 2 to 


drive your rear speakers. 


Subwoofer = 
10" Polycone Re/Sponse ER 
Cat. С5-2236 $109 us pun ii 
„О This unit has both Normally Open and Normally Subwoofer EI 
Closed contacts. Ideal for switching оп / он ahome Cabinet EE 
C Burglar alarm, house appliances etc. 2 transmitters and 1 Supplied in knockdown саћа 
И receiver supplied. Cat. LR-8820 c Suppl in knockdown form. 

zu 32 599 Cat. CS-2532 599 

ТОЕ рана опала easter Ooh ызак башны ТОГА 9387 t Total $447 Save $48 

Normally Open or Normally Closed contacts wiring configurations. Ideal Save $48 

|| for car central locking, car alarms, switch logic circuits, remote paging Ada $56 Buy а 
using 2 different buzzers etc etc. «2 transmitters and 1 receiver supplied for Carbon Fibre together 


Woof 
Cat. LR-8822 Cat 08-2244 for 5399. 


sale WHOLESALE (02) 9743: 5222 


MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 


WINDOW / DOOR „ш> 
MAGNETIC : 
SENSOR ALARM 


This small alarm is designed to be 
mounted on a window or door. When 
the door / window is opened, a built-in 
90dB alarm sounds. Its very compact 
and has an on/off switch on the body. If 
а burglar forces a window open and the alarm sounds, there 
is a very good chance the burglar will leave. If you want to 
open the window, simply turn it off. Colour-white. Supplied 
with 2 alarm stickers, double sided adhesive tape and screws. 
Limited quantity. Cat. LA-5165 


Was $275-95 60.95 67.55 
ZAI rit = == (C»€» 


О This unit simply mounts on a 
door or window. When the door 

VJ or window is opened the unit 
either chimes, or the siren goes 
off, It is switched on/off by а 
keypad and there is also a 
panic button for emergencies. 
Includes 2 warning stickers. 
Requires 3 x AAA alkaline 
batteries (not supplied). Uses 
magnetic sensor switch tor 
contacts. Limited qty. Cat. LA-5160 


Was $45.50 $24.95 £17.95 
April $12.95 


12V WIND UP 
EXTENSION REEL 


Winds into its plastic housing for 
easy storage. The cable length is 4 
metres. The reel has two cigarette. 
lighter sockets for powering 
equipment. Size: 115mm diameter. 


=> Current 10A. Ltd. qty. Cat. РР-2016 


Was $12.95 April $8.95 save $a 


9 


This controller uses a 
Cadmium Sulphide 

(CdS) cell to detect an 
ambient light level, the. 
sensitivity is adjustable. 
When the level of light 
reaches a certain value the 
relay (with N.O. or N.C, 
outputs) switches on, it remains on until the light level falls 
below a predetermined value. Cat. AA-0344 


Was $14.50 April $10.50 Save $4 


WALK-BY SAFETY 
SECURITY 
LIGHT | 


This is a portable light 

which uses a PIR detector to 

activate the light from 5 to 30 

seconds after movement has been 

detected. It can be mounted on a 

wall or placed on any flat surface. 

Use it in stairwells, childrens room. 

garage, cupboards, sheds, attics, 

boats, caravans, etc. The unit can be 

battery powered using 4 x D cell 

batteries (not included - use our 58-2343) or use a 6V DC 
mains adaptor, МР-3016. As the walk by light only works at 
night, precious battery power is conserved during the day 
whenever someone walks past the PIR, Light size 210(W) x 


110(H) x 220mm(D). 
$32.95 


Cat. LA-5140 


Last year we made a surplus » 


Our Australian flag 
measures 900 x 
600mm and is 
made from 
polyester. Hang 
one outside your 
home, over a. 
window, on à 
flagpole, anywhere 
you like. 

ЈА ме Cat. BF-8500 


Was $9.95 April $5 


REMOTE CONTROL MINI 
ALARM WITH PIR 
ETECTOR 


This is a self contained alarm 
with inbuilt PIR detector and 

siren. The detector can pick up 

movement up to 7 metres away, 

making it perfect for home, 

apartment, garage, office boat or 

caravan security. Features include: 

«ика loud 13088 siren «arm/disarm remote 
control with keyring «use four AA 
alkaline cells (not included,) or an 


SZ 


( AC adaptor - use our regulated 
"= МР-3030 plugpack. 
1 Cat LA-5142 $47.95 UTI of uncoated forte rare ceil 
Р magnets. They were immensly popular bu 
Wa на CORTOS with a limited quantity only, they sold out within 
EXTERNAL SIREN “SS: weeks. These new magnets are nickel coated to prevent 
Cat LA BT4A $15.95. е magnet from shattering, and are supplied in their own 
protective iron shielding case for transportation. These 
magnets are so strong that they're scary - 
especially when in pairs! Their incredible 
6 VOLT Lower price poor wil эу o E 


Challenge your thinking about magnets. 


for 1998. мем 
206) x 5mm Cat. 1м-1в1в $12.95 


18AH 12Volt 


4 АМР Cat. SB-2496 
12 AMP Cat. SB-2497 
5 AMP LANTERN BATT. Cat. SB-2498 


12 VOLT 


1.3 АМР Cat. SB-2480 
4.2 AMP Cat. SB-2484 
7.0 AMP Cat. 5В-2486 
18 AMP Cat. SB-2490 


accomplish manual vídeo fading and wiping in 


horizontal & vertical wiping, it has as on board 


Cat. KA-1807 


NEW KIT - VIDEO FADER & WIPER 


Ref EA April 1998. Make your home videos professional!!! 
Similar to our video enhancer /stabiliser kit, this kit will 


grey and white. It also allows background fading with 


ELE 
ELE 


Wes ЈАТО RONIGY 


| 
NICS JAYC, 


This unit simply hangs 
‘on the door knob 
inside a room. When 
the door is 

‘opened or shaken it 
will “sound”. There are 
2 sounding settings - 
chime and 

alarm, Operates from 
a N battery (not 
supplied). Includes 2 


alarm stickers. 
Cat. LA-5170 Limited quantity. 
Was $15.95 $7.55 


Now == 


STEREO CONDENSER 
MICROPHONE 


Stereo microphones аге 
ideal when you are recording into 
stereo VCR or a stereo tape deck.If 
опе mic is used, only one channel is 
recorded, its a bit difficult holding 2 
mios! This mic is two channel and has 
two 6.5mm plugs for output (Clearly 
marked with L and А). Its condenser, 
requires 1 - AA battery. Supplied with 
mic holder. Ideal for outside use 
because includes special built in wind 
screen. *Freq resp: 1002 - 16kHz 
"Sensitivity: -68 «/-3dB *Output Imp: 
60022 «Cord: 3 metre with 2 x 6.5mm 
plugs *Power supply: 1.5V AA battery 


Cat. АМ-4095 Was $39.95 
Now $29.95 
Save $10 


This kit includes: ^ 
*Phillips No.0, 

No. 1 *Posidrive 
No.2,No.3 • 

Torx 1.5, 2, 

2.5, 3, 4, 5 and 

Emm • Flatblade 4, 

5, and 6mm 

*Tamperproof Torx 

T10, T15, T20, T25, T27 and 
T30. But wait - that's not ай! 
You also get a great range of 698 
sockets: 4.5, 5, 5.5, 6, 7, 8, 

10, 12, 13 and 14mm. This kit includes 
a quality, well made ratchet handle 
with reverse action lever and a nice 
non-slip handle. The bits are а 
collection of gold plated chrome 
vanadium and chrome vanadium steel 
and heat treated. Supplied in a neat, 
plastic carry case. Cat. TD-2043 


$19.95 


black, 


enhancer so you won't lose any signal. Kit includes box, 4 
silkscreened front panel and all quality electronic component: 
Power source required 12VDC @ 150mA use MP-3002 51 


well 11 Digit Fluoro 


Tacho Bargain 
MM G Vacuum fluorescent displays - still look from SA Y C AT. 


the best. Each digit measures 6.0mm(H) x | Contact our stores for our current 


чи: Т0 зотй), 11 digits in all. The display also features an 
well angle “apostrophe in the top right hand comer of the digits, and al super deals on Cellular Phones 


*Resistance Semicolon () in the bottom in all 11 digits. Electrical and 
*DC volts 


*Holster mechanical data is included in the price. с рад 1 ВУ Solar Car 
included Was $3.95 Save 52 Ване Booster 
Cat. ОМ-1440 Driver IC Allegro Brand UDNG113A ry 

$79.95 са: 20-1882 Was $4.95 Save $3.95 


Telephone Calle 12V 2 Amp Solar Battery 
Identification Unit Charger Regulator | 98 


i | boat, bike ог caravan battery 
fromlgoing flat when left unused for days or prolonged 


4 


periods of time. Easy to install, the panel sits on your 
dashboard or rear parcel shelf & with direct sunlight, 
Meo will deliver 15V @ 125mA. This is a quality product 
do? A 3 line made in Canada. Cat. ZM-9050 5 59.00 | 
5 zc Lon sores 5 Watt Solar Car. 
AUSTRALIA ONLY indicates an SK 
incoming Battery Booste 


caller's phone number as well as time and date This 5 watt panel is suited to 


ШМШЩ of call. Other features include: «Last 95 permanent installations on 
M Incoming caller numbers recorded in memory boats, caravans or trucks, 
M || *New call and total call summaries indicated [EM 4WD farm equipment etc. 

A NÉ «Blocked call, private number, pay phone and batteries direct off a solar panel can be Frame 325(W)x345(H)x 

ШИ mobile call indicators «Call back one-button a risky business. This compact regulator protects — 1Bmm(D). Cat. ZM-9052 

BU] dialler *Voice mailbox message indicator. The ' tne battery against overcharging which could 

RUE unit wil also display the incoming caller's name ^ easily damage batteries in some circumstances. > l 19.50 


E 


when Telstra introduces this expanded service. also prevents the battery from discharging at night 
Requires one 9V battery, or use AC plugpack and deep discharge - something that will extend 
adaptor, MP3007. Beware of similar units battery life substantially. Installation is straight 
available elsewhere that offer only a fraction of — forward with just 3 wire pairs: solar panel, battery 
the [үза listed коч Магу peop overseas and load. Two status LED's are included to 

now prefer to use call I.D. rather than a indicate load and charge states. Specifications: 

telephone answering machine. Nom voltage,12V «Max solar panel voltage, 24V БО Ws tamm 


Catvreoio Se Шә» ВВ НЕ -Ma solar panel current, 2А Overcharge volt | eluding mounting brackets, 
limit, 14.2V *Discharge уой limit, 10.8V "Regulator 
Cat LA-8910 


consumption, тА Cat.MP-3120 660 Q5 


HARD DRIVE TURN YOUR SURPLUS 
BIBLE = STOCK INTO CASH 


Brand new small sized siren. 


Preprogrammed & 
Programmable 


4 са. ав-1тов 6770 QE 


The ultimate 
Pre book on hard Ж Jaycar buys surplus/distress stock of 
drives. 430+ 
med most electronic products from 
are (а components to built products. 
wi Le See our If you have marketable quantities of 
Жери, юг stock you need to clear contact 
04 Bruce Routley on 
Ever a ic ment Phone: 02 9743 5222 Fax: 02 9743 2066 
nv | Too! Kit |> 229-95 no ama 
| Video Enhancer 2us phone sockets a 


and 1 mains skt. 
/ Stabiliser Kit c; ms- 4025 


- = 2US phone sockets and 6 

~ mains skts. Cat. MS-4035 
544.95 

Apr il $39 


This PIR incorporates a new analogue 
technology courtesy of a tiny SMD IC recently 
developed in the US. Unlike existing pulse © 
«з reversable screwdrivers (See our. Refer: E A Nov. 1997 | count detectors, these new generation PIRs 


TD2033) -7 x aecorted hoad and guide aligners This kit will give you have the ability to count fractions of a pulse 
VOR head puller “Retaining remover -Spring better quality copies . Supplied with wall 


hex key set with micor phillips he ad ^ when you dub from mounting bracket with pivitol ball joint, 4 
carry zip-up carry bag wi is one video tape to another. See 98 hardware and bonus screwdriver for 
Cat. page 3 for details. а This detector is 


| са.калтов $69.95 Wels then mest Pilts—emeccures justs2x $34.95 


65 х 39mm! 


pry 
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л Је25 Bookshelf Speaker Kit 


A Refer: EA March 1998 Quote from Rob Evans of Electronics Australia Magazine. 
“In the review speakers were judged through a series of subjective and objective tests 
performed in a typical home environment. It soon became clear that these speakers 


Y low cost bookshelf system, and this was in fact the first in a series of surprises from the 
JC25's. The overall sound was very smooth over a wide bandwidth..." "...delivered a 


observation that led me to the second of the JC25's surprises, and that was its ability to 
34 handle very high power levels with a minimum of fuss. In short the JC25's seem almost 


suffering from a significant increase in the apparent distortion level, in fact their ability to 
produce a clean sound while handling high power levels can be quite deceiving, as it 
happened my 60WRMS complained first..." "My preconceived ideas on how a low cost 


bookshelf system can sound were now well and truly shot down in flames, with the JC25's 


exceeding all of those expectations" 

The JC25's use the Re/sponse 5" polypropylene cone woofer the superb Vifa 
ў D19 tweeters. The cabinets and crossovers are pre-built and the speaker 

cloth is already mounted to the removeable frame. 

The power handling is SOWRMS with a frequency response of 60Hz to 20kHz 

+/-30B, and a sensitivity rating of 8788 per watt/metre. Nominal impedance is 

8 ohm, Cabinet details are available upon request. 


SPEAKER KIT: Pair Cat. cs-2585 $169 Pr 


Consists of: •2 x 5” Re/Sponse polypropylene woofers «2 x Vifa 019 dome 
tweeters •2 x pre-built crossovers with rear terminals «Jaybond speaker 
lining material *4 x bass reflex ports «mounting hardware & internal cable. 


CABINET КІТ: Pair Cat. CS-2586 $199 Pr 
Consists of two pre-built cabinets constructed of high quality MOF and 


finished in black-grey oak. Size 187(W) x 197(D) x 287(H)mm. Speaker grille 
cloth pre-mounted on removeable frames. 


During 
this 


598 


уеаг 
Allthe | we found 
,weirdo | several a! 
driver ; 

bits fin 


in one. 
gol! The set 


consists of 32, yes 32 
of the driver bits that 
you don't normally see: 


new 
screw 

You don't get any slotted, heads which are 

Phillips or Posidrive bits. Youdo у | notin the 


get: *4 x Tri - wing, size 1, 2,3, and = 
4 •9 x Torx (tamperproof size T&, X. 
T10, T15, T20, T25, 127, T30and = 
T35 4 x Pin drive (snake), size 4, 6, 

8 and10 *6 x In - Hex (allen), 

"metric, size 2, 2.5, 3, 4, 5 and 6 •6 

x In - Hex (allen), “imperial size 

5/64", 3/32", 7/64”, 1/8”, 9/64" and 
5/32" «3 x Torque Set, size 8, 9 and 10. 
"Tamperproof Torx works as normal Torx 
аз well.'Tamperproof In - Hex drive type 


WERE $29.95 


“Full House" set. It 

comes as a 32 piece set with a 

magnetic hex driver bit in a plasticy- 

rubber holder/holster like its Dad. The 
colour is blue to distinguish it. 

Specifically, the moly steel set 

contains: •2 x “clutch drive” bits: 

3/16” & 5/32" •5 x square drive: 5-0, 

5-1, 5-2, 5-3 •8 х Hex (allen) imperial @ 
size: 1/16", 5/64", 3/32", 1/8", 5/32 ~ 
7/32", 3/16" & 1/8", •7 x Torx: T-10, 

T-15, T-20, T-25, T-27, T-30, T-40 #5 x 
Pozidrive No. 0, No 1, No. 2, No 3 *5 x slotted 
1/8", 3/32", 5/32", 3/16" & 1/4' 


Cat. TD-2036 


17 Piece Offset Ratchet Driver Set 


This handy tool set is ideal for getting into those 
tight places. Especially good for working 
around the car. The head tool has a. 


тегел эч шин] ratchet & accepts both screw 
socket bits. Supplied v 
bits «Slotted - 4mm, 5mm, 6mm. »Phillips = 


No.1, No.2. *Posidrive - No.1, No.2. «Torx - 
10mm, 15mm, 20mm. Socket bits *Slotted -5mm, 6mm, 7mm,8mm. «Phillips - 9mm, 10mm. 


cat. 10-2045 Was $16.95 Now $12.95 save $a 
ARIEEECTRONICS JANG F 


охфим 


Cat. TD-2035 


MAIL ORDER 


delivered far more than the "reasonable" sonic performance | would have expected from a 


unburstable. In spite of their SOWRMS power rating, they can be pushed very hard without 
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convincing low end performance Гог their size with no sign of distress or frequency doubling 
effects from the bass driver when dealing with sustained low frequency signals. It was this 


Buy Together 
and Save $19 


COMPLETE KIT 


These new super tweeters are incredibly 
small and they have a 
really cool mounting 
bracket that allows you 
to point the tweeter 
exactly where you 
want it. The tweeter 
dimensions are 

33mm diameter and 
15mm high. 

The are supplied 

with 2 different mounting 

brackets. The first one is rubber 

coated steel, and is flexible. Simply screw one end into the back 
ог the tweeter, and the other end to the door, cash, etc, and 
adjust the bracket so the tweeters point where you want it. Ideal 
for mounting tweeters in horrible places (eg sail area). The second 
mounting bracket is for in door mount where they can sit 
recessed. All hardware supplied. The tweeters use a mylar dome 
and а neodymium magnet. They handle about 80W RMS with the 
suggested crossover, which is at 8000Hz. They have a peak at 
around 8-10,000Hz, which is where you want it anyway. 


Cat. CS-2205 


Super Car Tweeter Crossover 


‘pe 


These crossovers are designed for our new 
Mini Super Car Tweeters, but can be used on most super 
tweeters. It consists of a 3.3uF capacitor and a 0.10mH inductor 
mounted in a small plastic case with leads attached. The case 
measures 440.) x 25(W) x 21(H)mm. 
Cat. CX-2640 $9.95pr 
JAYCAR WHOLESALE 
All Jaycar puis are available at very 
competitive wholesale prices. If you are tired of 
your current unreliable supplier, why not give 
Jaycar a try. You'll be pleasantly surprised. 
ORDERS 1800 022 888 
етуучу 


NICS: Е Р 


sound recorder 
that you can 


messages on the fly 


- shopping list info, 
meetings, ideas, 
etc.8 seconds 
‘doesn't sound much 
you say! You will be suprised that 8 seconds 
is more than enough for voice memos. 


Cat. ХС-0272 $14.95 


650 CABLE TIES - 
| MIXED CAN 


Ап excellent 
lassortment of cable 
" ties for hobbyists, 
automotive, marine or home 
gardening! This 
great pack's got 
the lot: 100 pos x 
100mm white, 
200pcs x 100mm 
assorted colours, 
300pcs x 200mm 
white, 
50pcs x 
285mm 
white. 


и D 
ji Cable 1 
Я 


Cat. НР-1208 


TURN YOUR SURPLUS STOCK INTO CASH! 
Jaycar buys surplus/distress stock of most 
electronic products from components to 
built products.If you have marketable 
quantities of stock you need to clear 
contact Bruce Routley on 
Ph: 02 9743 5222 Fax: 02 9743 2066 


BS Cat. Рава 
E $6.95 
" е 
s e 


$19.95 


Calculation results 
are also spoken, 
including decimal 
‘points with the 
ility to repeat the 
result with the 
le touch of a 


button. Other feature: 
ijustable volume (which can be 
switched off), & a clock with alarm. 


$24.95 ALARM CLOCK 


Cat. QM-7275. 


This timer 

counts up 

or бот 

ane 

Bis a verbal 
report every 
second or every 
hour, depending 
on the time period 
remaining. At the 
end of the event, 
опе of six alarms 
will sound. Other 
features include 3 


TALKING 


позива 


With this unique thermometer, 
you can wake up to a voice 
report of both the inside and 
outside temperatures every 15 

minutes for the first hour after 

the alarm goes off. Features include: 
hourly temperature announcement «high 


ә ә ә ә and low temperature alerts «daily high/low 

" ~ temperatures especific period min/max 
ee ә 9 9 Ө temperatures «adj. volume «C* and F° 
(19 ® ® 99 © — selection. Sensor is also included, with a 
eos968 handy 3m long wire lead. 
cry) cacom7zis $34.95 

lude TALKING CALENDAR 

98) THERMOMETER 


independant timer functions, 
auto timing repeat, talking clock 
plus memory to store frequently 


used timing. 


Cat. XC-0284 $19.95 
| К Made from the same high strength 
он LARGE WALLPLA' material as the brackets above, these 
| " brackets are suited more towards mini 
| Cat, PS-0412 speakers up to 10 kgs, with a vertical 
$4.95 Cat. PS-0414 tit angle of 15° and swivel angle up to 
$6.95 150°. Suitable for surround speakers ог 
extension speakers mounted outside or ina 
] ә © o games/ rumpus room. Supplied with 2 
x 969 hinges self tapping mounting screws & nylon 


This is a desk top calendar that 
also displays time and 
temperature. A large push 
button at the top of the unit 
activates time & temperature 
voice announcements. The 
LCD displays one full 

calendar month along with 

the time and temperature. 


сахсог $29.95 


Surface Mount Hin? 
Speaker Brackets 


Made from high strength fibreglass material 
and will support speakers up to 20kgs. Great 

for those hard to mount speakers that need 

to be mounted as flush as possible onto side walls or 
into comers. When a speaker is fitted, the swivel angle 
is 90°. *4pieces supplied- two per speaker. 


Cat. CW-2805 $15.95Pr 


. май plugs. •2 pcs supplied- 1 per speaker. 


Cat. CW-2806 $19.95Pr 


EMAIL ORDERS: müllorderso Gjaycar. COM.GU WHOLESALE EMAIL: wholesale@jaycar.com.au 


HEAD OFFICE 
8-10 LEEDS ST RHODES 2138 
PHONE: (02) 9743 5222 

FAX: (02) 9743 2066 


BURANDA QLD 


CANBERRA ACT i 


COBURG VIC 


Quality | WHOLESALE 


SALE... MAIL ORDERS FREE Post: 
Reply Paid 72. Jaycar Май Orders. PO Box 185 Concord 
Exi CES 69 nsw 2137 FREE CALL FOR ORDERS: 1800 022 888 


АХ: 
FREEFAX: ЕД EE ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 


SYDNEY city 


GORE HILL •18 


PENRITH 


NEWCASTLE 
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BY JASON COLE 


| (ima 


DirectX 5: why you need it 


Aimed originally at the 3D games & multimedia 
markets, DirectX is designed to simplify and 
speed up complicated tasks such as rendering 
3D graphics and playing sounds. Let's find out 


more about it. 


3D graphics in consumer PCs are 
becoming commonplace, driven 
mainly be the demand for high-qual- 
ity 3D graphics in games. Quite a few 
high-performance 3D accelerators and 
combination 3D/2D graphics cards are 
now available at reasonable prices. 

However, a 3D graphics card is not 
the only thing you need for fancy 3D 
graphics. You also need special soft- 
ware known as an API (application 
programming interface) in order to 
take advantage of all the card's fea- 
tures. One of the best known APIs is 
DirectX. 

DirectX was created by Microsoft 
so that a programmer can more effec- 
tively utilise specific hardware com- 
ponents in your PC. But why do we 
need some other program to help pro- 
grammers use the hardware? 

Well, the problem with program- 
ming for computers is that there are 


Tip 


many different types of hardware out 
there. This makes it impossible to pro- 
duce a single piece of software that 
fully utilises the various features of 
all this hardware. To explain, let’s say 
that you're a games programmer and 
the game you're creating is 3D-based. 
This means that you need to issue 
specific instructions to the video card 
in order to create 3D graphics. Unfor- 
tunately, the commands used for one 
type of video card are different to those 
used for most others. 

This means that your software 
would have to be able to identify each 
ofthe many different 3D graphics cards 
that are now in existence and utilise 
the appropriate code for the model 
detected. In theory, this could be done 
but it's clearly impractical because of 
the amount of software that would be 
involved. A typical game would have 
to be installed from three or four CDs 


The Month 


Most people know that if you want to delete something in Windows 95 you 
| simply drag the file onto the Recycle Bin icon. But did you also know that you 
| can print files by dragging them onto a printer icon? 
If you have one or more printers, all you have to do is create shortcuts to 
| them on the desktop. This done, you can print files simply by dragging them 
onto the appropriate icon. When you do this, the application that created the 
file is automatically launched and the file downloaded to the printer. | 
In case you're wondering, you can also open a document bydraggingit(or | 


| double-clicking it. 


a shortcut to it) onto the application's icon (or onto a shortcut to the applica- 
|. tion). Of course, in most cases it will be easier to open the document by 


and would take up a lot of room on 
your hard disc drive. 

One way around this is to design 
the game so that it only uses generic 
program codes. Unfortunately, this 
would severely compromise the graph- 
ics quality, regardless of the quality of 
the video card. The graphics on a $400 
3D video card would be no better than 
those on a $100 card. Sure, the $400 
3D card would be fast but who cares if 
the game looks substandard? 

In fact, this is how things were done 
up until a few years ago. Many games 
were simply designed for the "S3" 
video chip. That's great for S3 chip 
owners but what about other chips? 

DirectX was designed to overcome 
this problem. It's so-called “Low 
Level" functions are based on Appli- 
cation Programming Interfaces, or 
API's for short. API's control func- 
tions from 2D graphics acceleration to 
mouse and joystick inputs. 

DirectX is, in fact, split up into four 
areas which are a part of the “Founda- 
tion Layer”. These are Direct3D, 
DirectSound, DirectDraw and Direct- 
Input. These areas use software driv- 
ers to communicate between the soft- 
ware and the hardware. This is called 
the “Hardware Abstraction Layer” or 
HAL. 

Аз а result, programmers can write 
a set of instructions that are standard 
and the HAL will then translate these 
instructions so that they can be used 
by the hardware. But what if the hard- 
ware doesn’t support the features that 
the program requires? 

A typical example of this is 3D 
games on a 2D video card. In cases 
like this, DirectX uses a “Hardware 
Emulation Layer", or HEL. This will 
decipher the instructions and gener- 
ate a virtual 3D card from the 2D card. 
Of course, this will be slower than 
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DirectX Driver Tool 


405000155 
4.05.00.0155 
4.05.00.0155 
4.05.00.0155 


Fig.1: the Add/Remove Programs feature in Control Panel lets 
you restore your previous audio and video drivers. 


using a real 3D card but it does allow 
everyone to play 3D games regardless 
of what video card he or she has. 

It should be pointed out that not all 
devices are supported by DirectX. The 
hardware maker must supply a set of 
drivers for DirectX in order to take 
advantage of the specialised functions 
that DirectX has to offer. 

Fortunately, most of the latest 3D 
cards support DirectX. But that’s not 
the end of the story; there are other 
APIs besides DirectX, the two main 
ones being OpenGL and Glide. In fact, 
Quake — one of the biggest selling 
games of all time — supports OpenGL 
exclusively for 3D acceleration and 
new titles are being added all the time. 
For this reason, many graphics card 
vendors also provide OpenGL drivers 
for their latest offerings. Glide works 
only with 3Dfx-based cards. 

As well as providing graphics com- 
patibility, DirectX also provides com- 
patibility between different multime- 
dia elements (eg, graphics and sound). 
Fairly obviously, the computer must 
be able to provide simultaneous graph- 
ics and sound. Originally, this required 
several API’s for the video and sound 
cards, generally from different manu- 
facturers. After all, not everyone uses 
a Creative sound card with a Creative 
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video card. In fact, I use a Creative 
sound card with an Octek video card. 
These are both fairly high-quality com- 
ponents but the APIs for the sound 
card may not work well with the API's 
for the video card, thereby causing 
conflicts and slowing down either the 
video image or the sound. 

Once again, DirectX overcomes this 
problem. It has a “Media Layer” and 
this to is split up into several areas: 
Direct3D retained mode, DirectPlay, 
DirectAnimation, and DirectShow. 
Note that DirectShow and Direct- 
Animation are now built into Micro- 
soft Internet Explorer 4.0, which al- 
lows web site developers to utilise the 
enhanced feature's of DirectX. This 
can also reduce the size of the page 
that is downloaded and thus the 
download time — an important con- 
sideration for web users. 

The "Media Layer" of DirectX works 
in a similar way to the "Low Level" 
functions described earlier and ena- 
bles programmers to co-ordinate a 
multitude of different multimedia el- 
ements. This is done by using a set of 
APT's that allow the different elements 
to function together as though they 
were a single application. As a result, 
different elements can work together. 
and run smoothly with the correct 


Fig.2: you can check the status of your DirectX drivers 
by double-clicking Dxtool.exe. 


timing (eg, a 2D character on top of a 
video clip with some added sound). 


Installing DirectX 


If you're into games or other multi- 
media activities with fancy graphics, 
then DirectX 5.0 is a must. It can be 
downloaded from the Microsoft web- 
site and is also often available on the 
CD-ROMs that come with some com- 
puter magazines. It is also supplied 
with some games programs. 

During the installation, the install 
program checks for "certified" video 
and audio card drivers. If it finds them, 
it recommends upgrading them with 
new drivers (which are included with 
the install program). You simply click 
"Yes" to upgrade or "No" to keep your. 
existing drivers. By the way, you can 
easily revert to your previous drivers 
via the Add/Remove Programs fea- 
ture in Control Panel — see Fig.1. You 
can also disable or enable Direct 3D 
Hardware Acceleration. 

If you want to check the status of 
the DirectX Driver Tool, go to the folder 
where DirectX is installed and dou- 
ble-click Dxtool.exe. A dialog box simi- 
lar to that shown in Fig.2 will appear. 
This dialog box also enables you to 
turn Direct 3D and DirectDraw hard- 
ware acceleration on or off. sc 


Silicon Chip Bookshop 


Telephone 
™ ctronics 


Guide to 

Satellite TV 

Installation, Reception & Repair. By 
Derek J. Stephenson. First published 
1991, reprinted 1997 (4th edition). 
This is a practical guide on the installation 
and servicing of satelite television. 
equipment. The coverage of the subject is 
extensive, without excessive theory or 
‘mathematics, 383 pages, in hard cover at 
$55.00. 


Guide to TV & Video 
Technology 

By Eugene Trundle. First published 
1988. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his latest 
book is right up date on TV and video 
technology, 382 pages, in paperback, at 
$39.95. 


Servicing Personal 
Computers 

By Michael Tooley. First published 1985. 
4th edition 1994. 

Computers are prone to failure trom a 
number of common causes & some that 
are not so common. This book sets out 
the principles & practice of computer 
servicing (including disc drives, printers & 
monitors), describes some of the latest 
software diagnostic routines & includes 
program listings. 387 pages п hard cover 
at $75.00, 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 1993. 
This is a practical handbook from one of 


with many of his designs having been 
published in English technical magazines 
Over the years. A great many practical 
circuits are featured — а must for anyone 
interested in audio design. 336 pages, in 
paperback at $55.00. 


Digital Audio & Compact 

Disc Technology 

Produced by the Sony Service Centre. 
(Europe). 3rd edition, published 1995. 
Prepared by Sony's technical staff, this is 
the best book on compact disc technology 
that we have ever come across. It covers 
digital audio in depth, including PCM. 
adapters, the Video8 PCM format and R- 
DAT. If you want to understand digital 
audio, you need this reference book. 305. 
pages, in paperback at $69.00. 


Power Electronics 
Handbook 

Components, Circuits & Applications, by 
F. F. Mazda. Published 1990. 
Previously a neglected field, power 
electronics has come into its own, 
particularly іп the areas of traction and 
electric vehicles. F. F. Mazda 

is an acknowledged authority on the 
Subject and he writes mainly on the many 
Uses of thyristors & Triacs in single and 
three phase circuits. 417 pages, in soft 
cover at $59.95, 


‘Surface Mount Technology 
Ву Rudolph Strauss. First published 
1994. 


This book will provide informative reading 
for anyone considering the assembly of 
PC boards with surface mounted devices. 


SURFACE 
MOUNT 


soldering, component placement, 
Cleaning & quality control. 361 pages, in 
hard cover at $99.00. 


Radio Frequency 
Transistors 

Principles & Practical Applications. By 
Norm Dye & Helge Granberg. Published 
1093. 

This book strips away the mysteries of RF 
circuit design. Written by two Motorola 
engineers, it looks at RF transistor 
fundamentals before moving on to specific 
design examples; eg, amplifiers, 

oscillators and pulsed power systems. 
Also included are chapters on filtering, 
impedance matching & CAD. 235 pages, 
in hard cover at $95.00, 


Electronics Engineer's 
Reference Bool 

Edited by F. F. Mazda. First published 
1989. 6th edition, 

This just has to be the best reference book 
available for electronics engineers. 
Provides expert coverage of all aspects of 
electronics in five parts: techniques, 
physical phenomena, material & 
components, electronic design, and 
applications. sixth edition has been 
‘expanded to include chapters on surface 
mount technology, hardware & software 
design, semi-custom electronics & data 
communications. 63 chapters, soft cover 
at $125.00. 


Audio Electronics 

Ву John Linsley Hood. Published 1995. 
This book is for anyone involved in 
designing, adapting and using analog and 


nsistors 


recording, tuners & radio receivers, 
preamplifiers, voltage amplifiers, power 
amplifiers, the compact disc & digital 
audio, test & measurement, loudspeaker 
crossover systems and power supplies. 
351 pages, in soft cover at $55.00. 


Understanding 
Telephone Electronics 

By Stephen J. Bigelow. 

Third edition published 1997 by 
Butterworth-Heinemann. 

This is a very useful text for anyone 
wanting to become familiar with the basics 
of telephone technology. The 10 chapters 
explore telephone fundamentals, speech 
signal processing, telephone line 
interfacing, tone and pulse generation, 
ringers, digital transmission techniques 
(modems & fax machines) and much 
more. Ideal for students. 367 pages, in 
soft cover at $49.95. 


Video Scrambling & Descrambling 
For Satellite & Cable TV 
Ву Rudolf F. Graf & William Sh 
First published 1987, 

This is an easy-to-understand book for 
those who want to scramble and 
unscramble video signals for their own 
use or just want to learn about the 
techniques involved. It begins with the 
basic techniques, then details the theory 
of video encryption and decryption. It also. 
provides schematics and details for 
several encoder and decoder projects, has 
а chapter of relevant semiconductor data 
sheets, covers three relevant US patents 
оп the subject of scrambling and 
concludes with a chapter of technical data. 


Is. 


the world's most prolific audio designers, — Includes chapters on wave soldering, digital audio equipment. Covers tape 248 pages, in soft cover at $50.00 
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j PE 40V 8A ADJUSTABLE POWER SUPPLY 


Revised 40V 8A 
power supply 15 
Short-circuit proof 


Do you need a big power supply? One which will 
deliver lots of current but is short circuit proof? Well 
this is for you. Its output is adjustable from 0-45V 
and it can deliver up to 8 amps. 
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from the photos but trust us, this 

isareally big power supply, deliv- 
ering up to 280 watts, depending on 
the voltage and current settings. In the 
past, a power supply with that much 
output capability would be a monster 
and it would weigh a tonne as well. 

But this is a switchmode design 
and so itis highly efficient. The result 
is that it does not need a really big 
power transformer and big heatsinks. 
It uses the same operating principles 
as the switchmode power supplies 
employed in millions of personal com- 
puters. 

Before we go too much further we 
should state that this power supply is 
а revised and updated version of one 
we published in the January & Febru- 
ary 1992 issue of SILICON CHIP. Exter- 
nally, the revised design looks much 
the Same as the original version and it 
has much the same features but its 


I: MIGHT NOT LOOK all that big 


Output voltage... 
Output current 
Load regulation . 
Ripple and noise 
Current limit adjustment . 
Over temperature cutout 


circuit is completely different. While 
it uses the same power transformer 
and main bridge rectifier, from there 
on it is different. 


Features 


The revised power supply is housed 
in a large plastic instrument case and 
has generously sized meters for volt- 
age and current. There are two knobs 
to adjust the output: one for voltage 
and one for current. Just below the 
voltage knob is a toggle switch which 
allows the supply to deliver a fixed 
13.8V which is handy if you are work- 
ing on any automotive device. 

Below the current adjust knob is a 
pushbutton switch which allows the 
maximum current to be set and below 
that again is the load switch. This is 
another handy feature because it al- 
lows the voltage output to be set pre- 
cisely before the load is connected. 

The ammeter shows current from 0- 
10A and has three modes of opera- 
tion. Normally this meter shows the 
current delivered to the load but when 
the current set switch is pressed and 
with the load switched off, it shows 
the current limit setting. This is vari- 
able from 1-8A using the current ad- 
just knob. 


Reserve current 

When the power supply is deliver- 
ing current to a load you can press the 
current set switch to display the re- 
serve current available. This is the 
difference between the set current 
limit and the current delivered to the 
load. It is a handy feature which can 
allow you to set the current limit to a 
certain value over the normal quies- 
cent current drawn by the load. 

Above each of the voltage and cur- 
rent adjust knobs is a LED to indicate 
“regulator dropout” and “current over- 
load”, respectively. As its name sug- 
gests, the regulator dropout indicator 


150mV-45V 
ВА below 35V, 6.6A at 40У 
» 0.596 
60mV р-р at 8A 
. ТА-ВА 
80°C 


shows when the difference between 
the load voltage setting and the un- 
regulated DC input voltage is insuffi- 
cient to allow the regulator to work 
properly. This will normally only oc- 
cur when the output voltage and cur- 
rent are both high. 

When the regulator dropout LED 
indicator comes on, you can keep us- 
ing the supply and no harm will occur 
because it is fully protected but the 
hum and noise superimposed on the 
output will be quite a lot higher than 
normal. 

Similarly, when the supply goes into 
current overload or exceeds the cur- 
rent output setting, it will produce an 
audible squealing which gives you a 
further warning that its settings are 
being exceeded. 

Three binding post terminals are 
provided for the supply’s output, red 
for positive, black for negative and 
green for Earth. Neither side of the 
supply is tied to Earth so it may be 
operated as a fully floating supply or 


• Large voltage and current 
meters 


• Adjustable current limit 

• Load switch 

• Regulator dropout indication 
LJ 

LJ 


Current overload indication 
Variable or fixed 13.8V 
output 

* Can be used as a current 
Source 

€ Over temperature cutout 


Floating output can be 
earthed on + or - terminal 

• Reserve current (headroom) 
indication 


APRIL 1998 57 


either the red or black terminals can 
be linked to the green Earth terminal 
if you desire. 


New design 

While the original design was basi- 
cally sound, there were a number of 
problems with it. First, it used a spe- 
cial optical fibre link between the con- 
trol and regulator sections and this 
component was often difficult to ob- 
tain. Second, it had current foldback 


DEAD-TIMEO 
CONTROL 


ERROR 
АМР 
1 


F/B PWM 
COMPARATOR АМР 
INPUT 2 


Fig.1: IC1 drives the two Mosfets to vary the output voltage 
and also control the current delivered. The use of several 


protection which caused problems 
when the supply was called upon to 
drive big incandescent lamps or DC 
motors; as soon as these loads were 
connected, the initial surge current 
caused the supply to go into foldback 
and so no power would be delivered. 

Third, the main power Mosfet used 
for voltage regulation turned out to be 
prone to destruction under short cir- 
cuit conditions and with high power 
delivered to the load there was a ten- 


OUTPUT 
CONTROL 


DEAD-TIME 


ERROR 


stages of LC filtering provides low ripple and switching 
noise in the output and also isolates the Mosfets from heavy 
surge currents when short circuits occur. 


dency for the toroidal inductor to over- 
heat. 

Inaddition, some users also wanted 
the ability to operate the supply as a 
constant current source and that is 
not possible in a circuit with foldback 
protection. 

Hence, we had a number of reasons 
to reassess the design and to produce 
a new version which was consider- 
ably more rugged. This new design is 
now short circuit proof and only runs 


Fig.2: block diagram of the TL494 switchmode controller. It contains an oscillator, pulse width 
modulation (PWM) comparator, error amplifiers and output drivers at pins 9 & 10. Other refine- 
ments include a dead-time control and under-voltage (UV) lockout. 
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warm when delivering high currents. 
The supply can easily drive DC mo- 
tors without causing current overload 
on startup. 

Fig.1 shows the simplified circuit 
for the new 40V 8A adjustable power 
supply. It isa switchmode circuit with 
two Mosfets (Q1 & Q2) used to drive 
transformer (T2). By varying the duty 
cycle of Q1 & Q2 we can control the 
output voltage. 

In essence, the circuit operation is 
as follows. Transformer T1 delivers 
35VAC to the bridge rectifier BR1 and 
its output is filtered with C1 which 
comprises five 4700uF capacitors. The 
result is smoothed DC of about 507. A 
regulator reduces this to 12V to feed 
IC1, the TL494 switchmode control- 
ler. 

IC1 controls a push-pull switch- 
mode converter comprising the two 
switching Mosfets Q1 & Q2, trans- 
former T2, bridge rectifiers D1-D4, in- 
ductor L1 and C1, which is two 1000uF 
capacitors. 

Mosfets Q1 & Q2 operate pretty 
much like any other push-pull switch- 
mode converter. When Q1 is switched 
on, the full +50V is applied across the 
top half of the primary winding of T1 
and so, by transformer action, -50V 
appears across the other half of the 
transformer winding and at the drain 
of Mosfet Q2. When Q2 switches on, 
the reverse action occurs across the 
transformer primary. Transformer ac- 


Tek Run: 5М5/5 Sample 


2 4 é 
PIN 9 | 
(EN oy. 


PIN 10 
Е2 oy 
PIN 3 
(F/B) 


PIN 5 
(CT) ov: 
Fig.3: these waveforms demonstrate the operation of 
IC1. The top two waveforms are the gate signals for 


Mosfets Q1 & Q2, at pins 9 & 10. The lowest waveform 
is the oscillator waveform (CT) with the feedback 


voltage superimposed on it. 


tion also causes current to flow in the 
secondary winding and via the bridge 
rectifier BR2 to the LC filter consist- 
ing of L1 & C2. 

Following C2 is another LC filter 
consisting of L2 & C3 and this further 
filters the output of bridge rectifier 
BR2. The voltage developed across C3 
is determined by the load current and 
the length of time that Q1 & Q2 are 
alternately switched on. The duty cy- 
cle is always less than 50% for each 
Mosfet but it can be a lot less than 
that, when the load current is low and 
the required output voltage is also 
low. 

101 monitors the voltage produced 
across C3 using voltage divider resis- 


tors R2 & R3 and adjusts the duty 
cycle of the switching signal applied 
to 01 & 02, to obtain the voltage re- 
quired. 

Similarly, the output current from 
C3, which flows to the load via LC 
filter L3 & C4, is monitored by resistor 
R1. If the current limit is exceeded, 
IC1 reduces the duty cycle of the 
switching Mosfets and this in turn 
reduces the voltage and hence the cur- 
rent. 

Importantly, even though IC1 acts 
to control the output voltage and cur- 
rent by continuously adjusting the 
switching signal, the reason why this 
new circuit can withstand repeated 
short circuits is that the three LC fil- 


Tek Кип: SMS/s sample Img 
25528 


Fig.4: these are the gate signals to Q1 (top trace) and Q2 
(lower trace) when the supply is delivering low voltage 


and low current. 


i 


не нынын ы 
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to the load. 


ЗУ M Tous Chi 7 


Fig.5: much wider gate signals are applied to Q1 and 
Q2 when the supply delivers higher voltage and current 
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Tek Run: SMS/s Sample 


Fig.6: output 


ripple and noise 
from the supply 
when it is 
delivering 8A at 
35V to a 
resistive load. 


M Tous Chi 7 612mv 


ters (L1, C2, L2, C3, L3 & C4) provide 
very good isolation between the load 
and Mosfets Q1 & Q2. No matter what 
peak currents might be drawn by 
overloading, the LC filters smooth it 
all out so that the Mosfets do not have 
tosupply high instantaneous currents. 

Fig.2 shows the internal workings 
of IC1. It contains an oscillator, pulse 
width modulation (PWM) compara- 
tor, error amplifiers and output driv- 
ers at pins 9 & 10. Other refinements 
include a dead-time control and un- 
der-voltage (UV) lockout. 

The basic operation of IC1 is shown 
in Fig.3. The top two waveforms are 
the gate signals for Mosfets Q1 & Q2, 
at pins 9 & 10. The lowest waveform is 
the oscillator waveform (Cr) with the 
feedback voltage superimposed on it. 
The voltage and current signals from. 
the power supply are applied to the 
error amplifiers 1 & 2 and their out- 
puts are combined at pin 3. This feed- 
back voltage at pin 3 is compared 
against the sawtooth oscillator wave- 
form in the PWM comparator and the 
resulting rectangular waveforms are 
produced at pins 9 & 10. 

If the feedback signal is high on the 
sawtooth waveform, then the pulses 
from pins 9 & 10 are narrow, while if 
the feedback voltage is low on the 
sawtooth, then the pulses are wider. 

The oscilloscope waveforms of Fig.4 
show the gate signals to 01 (top trace) 
and Q2 (lower trace). These are quite 
narrow pulses which occur when the 
supply is delivering low voltage and 
low current. Fig.5 shows much wider 
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gate signals, representing a higher volt- 
age and current to the load. 

Fig.6 shows the output ripple from 
the supply when it is delivering 8A at 
35V to a resistive load. 


Circuit details 


Fig.7 shows the full circuit of the 
revised power supply. While it looks 
a good deal more complicated than 
the simple diagram of Fig.1, you 
should still recognise the main sup- 
ply chain from T1 through T2, L1, L2 
& L3, along the top of the circuit dia- 
gram. The main differences are asso- 
ciated with IC1, showing all the exter- 
nal components plus the metering, 
overload and overcurrent LED indica- 
tion circuitry. 

The 3-terminal regulator REG1 pro- 
vides a 12V supply for IC1 and the 
associated low voltage circuitry. It runs 
from the main «50V supply rail via a 
4700 5W dropping resistor. 

Pins 9 & 10 of IC1 produce the gate 
signals for Q1 & Q2. However, they 
don't drive the gates directly. Instead, 
each pin is buffered by four inverters, 
in IC2 or IC3. Pin 9 is buffered with 
IC2a and then by the paralleled trio 
IC2b, IC2c & IC2d, while pin 10 is 
buffered with IC3a and then with par- 
alleled trio IC3b, IC3c & IC3d. 

These inverter/buffers perform sev- 
eral functions. First, they increase the 
gate drive signal to the full 12V swing 
ofthe supply rail. Second, they “square 
up” the gate signals to produce fast 
pulse rise-times and fall-times and at 
the same time high current drive to 


the gate capacitance of the Mosfets. 
122 123 have their supply decoupled 
with 0.1uF capacitors to prevent sup- 
ply lead inductance affecting the drive 
signals. 

The gates of Q1 & Q2 are each driven 
via a 470 resistor and these slightly 
slow the switching times, to reduce 
electromagnetic interference. A series 
diode and 150V zener diode is con- 
nected between the gate and drain of 
each Mosfet to protect them against 
transients. If a voltage spike of more 
than 150V occurs at the drain of Q1, 
for example, ZD1 conducts to turn the 
Mosfet momentarily on to safely clamp 
the transient. Thus the voltage spike 
is limited to about 1557, as set by the 
zener voltage plus the series diode, 
plus the turn-on voltage of the Mosfet 
gate. 


Dropout detection 

Inverters IC2e & IC2f buffer the pin 
2 output of IC2a; the gate drive 
signal to Q1. This signal approaches 
5096 duty cycle when the power sup- 
ply is called upon to deliver full power. 
A 10kQ resistor and 0.1uF capacitor 
filter the pulse signal to produce a DC 
voltage which represents the "aver- 
age" value of the waveform. This ap- 
proaches 6V when the gate drive is 
close to 50% duty cycle. The invert- 
ing input (pin 2) of op amp IC4 moni- 
tors this voltage and compares it to 
the +4.8V at pin 3 set by the 33kQ and 
22kQ resistors across the 12V supply. 

Normally, the output of IC4 is high 
(close to 12V) since its pin 2 input is 
lowerthan pin 3. When the gate drive 
signal approaches 50% duty cycle, 
pin 2 goes above pin 3 and so pin 6 of 
IC4 goes low (close to ground) and 
drives the dropout LED (LED1) via the 
2.2kQ resistor. 


Soft start 


IC1 oscillates at close to 44KHz, as 
set by the components at pins 5 & 6. 
The actual Mosfet drive frequency is 
half this at 22kHz. At power up, the 


Fig.7 (right): IC1 drives the two 
Mosfets via paralleled inverters to 
obtain fast switching and low 
dissipation. The five op amps are 
there to provide minimum loading 
(С5с & 1254), current limit drive to 
the meter (IC5a), dropout indication 
(IC4) and current limit indication 
(IC5b). 
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Parts List For 40V 8A Power Supply 


1 PC board, 80 x 94mm, code 
04304981 

1 large instrument case, 355 x 
250 x 122mm (Altronics H- 
0490) 

2 aluminium panels for front and 
rear of case 

1 front panel label, 350 x 120mm, 
to suit case 

1 steel baseplate (Altronics H- 
0492) 

1 MU-65 panel meter 1mA FSD 
(0-10A scale) (M2) 

1 MU-65 panel meter 1mA FSD 
(0-50V scale) (M1) 

1 35V 300VA toroidal mains 
transformer (Altronics M-4092) 
(Т1) 

1 ETD44 transformer assembly 
with two cores (3C85 ferrite), 1 
bobbin and two retaining clips 
(T2) 

1 ETD34 transformer assembly 
with two cores (3C85 ferrite), 1 
bobbin and two retaining clips 
(L1) 

2 10x 5 x 0.5mm material to дар 
L1's cores 

144mm OD Neosid iron 
powdered core 17-745-22 (L2) 

1 33mm OD Neosid iron 
powdered core 17-742-22 (L3). 

1 single sided fan heatsink 105 x 
225mm 

1 red panel mount binding post 

1 black panel mount binding post 

1 green panel mount binding post 

1 SPST neon illuminated rocker 
250VAC switch (S1) 

1 10A SPST or SPDT toggle 
Switch (S2) 

1 DPDT momentary pushbutton 
switch (S3) 

1 normally closed, 80°С, 10A 
thermal cut out switch (TH1) 

1 ЗАС panel mount 250VAC 
safety fuseholder (F1) 

17.5A 3AG fuse 

1 5kQ linear potentiometer (VR1) 

1 50kQ linear potentiometer 
(VR2) 

2 22mm knobs 


1uF capacitor and 100kQ resistor at 
pin 4 set the "dead time" at maxi- 
mum. Dead time is the time between 
one Mosfet turning off and the other 
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2 5mm LED bezels 

1 10A mains cord and plug 

1 cordgrip grommet for mains 
cord 

1 3-way 10A mains terminal block 

7 solder or crimp lugs 

2 TO-218 mica or silicone 
insulating washers 

4 TO-220 mica or silicone 
insulating washers 

6 TO-220, 10218 insulating 
bushes 

1 1m length of red medium duty 
hookup wire 

1 1m length of black medium duty 
hookup wire 

1 1m length of green medium duty 
hookup wire 

1 1m length of yellow medium 
duty hookup wire 

1 1.5m length of red heavy duty 
hookup wire 

1 500mm length of black heavy 
duty hookup wire 

1 200mm length of 10A green/ 
yellow mains wire 

1 500mm length of 10A brown 
mains wire 

1 11m length of 0.8mm diameter 
enamelled copper wire 

1 3m length of 1.25mm diameter 
enamelled copper wire 

1 160mm length of 0.8mm 
diameter tinned copper wire 

1 100mm length of 1.25mm 
diameter tinned copper wire 

23 PC stakes 

4 6mm standoffs 

12 3mm screws x 25mm 

2 3mm x 10mm countersunk 
screws 

3 3mm x 10mm screws 

17 3mm nuts 

5 3mm star washers 

8 self-tapping screws to secure 
baseplate to case 


Semiconductors 

1 TL494 switchmode controller 
(IC1) 

2 4049 CMOS hex inverters 
(IC2.1C3) 


turning on, so that there is no chance 
of both being on at the same time, 
which could have disastrous results. 
By setting the dead time at maximum, 


1 TLO71, LF351 op amp (IC4) 

1 LM324 quad op amp (125) 

2 BUK436-200A or BUK436-200B 
19A 200V Mosfets (01,02) 

2 BC639 NPN transistors (Q3,Q4) 

1 7812, LM340T12 12V regulator 
(REG1) 

1 FB3502 35A 200V bridge 
rectifier (BR1) 

4 MUR1560 15А fast recovery 
diodes (D1-D4) 

2 1N4148, 1N914 signal diodes. 
(D5,D6) 

2 150V 3W zener diodes 
(ZD1,ZD2) 

2 5mm red LEDs (LED1,LED2) 


Capacitors 

5 4700uF 50VW PC electros (C1) 

5 1000uF 50VW PC electrolytics 
(С2,С3) 

1 220uF 35VW PC electrolytic 

2 10uF 16VW РС electrolytics 

1 1uF 16VW PC electrolytic 

10.1uF 250VAC MKT polyester 
(C4) 

30.1uF MKT polyester 

2 .01uF 250VAC MKT polyester 

1 .01uF MKT polyester 

1.001uF MKT polyester 


Trimpots 

1 5КО horizontal trimpot (МАЗ) 
1 50kQ horizontal trimpot (VR4) 
1 5000 horizontal trimpot (VR5) 


Resistors (0.25W, 1%) 


11MO 42.2kQ 

1 220kQ 6 1kQ 

2 100kQ 24700 
347kQ 31000 

1 33kQ 2479 
127kQ 2100 
222kQ 21kQ05W 
1 18kQ 14700 5W 
112kQ 13905W 
210ко 11005W 
14.7kQ 20.10 5W 


Miscellaneous 
Heatshrink tubing, cable ties, 
solder, etc. 


no power is supplied to transformer 
T2 by the Mosfets. 

As the voltage at pin 4 drops to- 
wards OV, the dead time gradually 


Most of the parts are mounted on а single large PC board, so the construction is 
straightforward (full details in Pt.2 next month). 


decreases until itis at a minimum and 
50 the Mosfets provide a "soft start", 
bringing the set voltage up gradually. 


Error amplifier 


Pin 14 of IC1 is a +5V reference for 
the error amplifiers. The output volt- 
age of the power supply is fed to a 
voltage divider consisting of 100kQ 
and 12kQ resistors and monitored at 
pin 1 (see Fig.2). The inverting input 
at pin 2 connects to the wiper of switch 
54 via a 4.7kQ resistor. This resistor 
and the 1MQ resistor between pins 2 
& 3 set the amplifier gain at 213. A 
47КО resistor and series .01uF capaci- 
torroll offthe high frequency response 
ofthe amplifier to a maximum gain of 
about 11 above 16Hz. 

The wiper of switch S4 connects 
either to potentiometer VR1 (the volt- 
age control) or to VR3. Both potent- 
iometers are connected to the +5V 
reference. УЕЗ is adjusted to set the 
fixed 13.8V output while VR1 sets the 
variable output. If VR1 is set to give 


5V at its wiper, the switchmode cir- 
cuit acts to produce the same voltage 
at pin 1. The power supply therefore 
produces 46.66V because this is re- 
duced by the 12kQ and 100kQ resis- 
tive divider to 5V at pin 1. 

For intermediate settings of VR1, 
the circuit maintains this same volt- 
age at pin 1. Since VR1's wiper can 
vary between +5У and ОУ, the output 
voltage can be varied from 46.66V 
down to almost OV. 


Current limiting 


The current delivered by the power 
supply is detected using two paral- 
leled 0.10 5W resistors and the result- 
ing voltage is monitored at pin 15 of 
1С1 via а 1000 resistor. 

VR2 sets the current limit and oper- 
ates as follows. With no current flow- 
ing through the two paralleled 0.10 
resistors, pin 15 is set to some small 
positive voltage by VR2. When cur- 
rent is drawn from the supply. the 
voltage developed across the 0.10 


resistors acts to pull pin 15 lower. If 
pin 15 is pulled below OV, which is 
lower than pin 16, then the output of 
error amplifier 2 goes high to reduce 
the pulse drive to the Mosfets. This 
limits the current, 

When no current is flowing through 
the 0.10 resistors, VR2 can be ad- 
justed to provide from +0.45V down 
to 0.01V. The resistance of the two 
paralleled 0.10 resistors is 0.050 and 
so 8A will produce a 0.4V drop across 
them. Thus, if VR1 is adjusted to set 
pin 15 to 0.4V then current limit will 
occur at 8A. When VR2 is set to give 
0.05V at pin 15, current limit will 
occur at 1A. 

А 1mA meter, M2, is used as the 
ammeter. When switch S3 is in posi- 
tion 1, the meter is connected across 
the 0.10 current sensing resistors but 
inseries with trimpot VR5 and a 1000 
resistor. The meter therefore displays 
the load current. 

We've already discussed how pin 
15 of IC1 is biased by VR2 to set the 
current limit. The voltage at pin 15 is 
buffered with unity gain amplifier IC5a 
and its output drives meter M2 when 


APRIL 1998 63 


A large finned heatsink is bolted to the rear panel to prevent the output devices 


from overheating and self-destructing. 


switch 53 is in position 2. The meter 
thereby indicates the current limit set- 
ting in amps, when the load switch 52 
is off (ie, no current actually flowing 
to the load). 

But if the load switch S2 is on, the 
load current produces a voltage drop 
across the 0.10 resistors and this is 
subtracted from the current limit volt- 
age applied to pin 15 of IC1. In this 
condition, when $3 is in position 2, 
the ammeter displays the difference 
between the load current and the cur- 
rent limit. In other words, it shows 
how much more current can be deliv- 
ered to the load before limiting oc- 
curs. This can be a handy feature when 
driving some loads where the current 
swings need to be controlled. 

As discussed previously, current 
limiting occurs when pin 15 of IC1 
approaches OV. Pin 15 is buffered by 
op amp IC3a and its output, as well as 
driving the ammeter, is connected to 
op amp IC5b which is connected as a 
comparator. Its non-inverting input at 
pin 10 sits at about +5mV, as set by the 
220kQ and 1000 resistors across the 
12V supply. When pin 9 goes below 
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pin 10, which happens as the circuit 
goes into current limiting, pin 8 of 
IC5b goes high to drive overcurrent 
indicator LED2 via a 2.2kQ resistor. 


Minimum loading 


Op amps 1С5с & IC5d and transis- 
tors ОЗ & Q4 provide a minimum load 
for the power supply. This is neces- 
sary to ensure that the regulator works 
reliably at low values of load current. 
If we don’t provide a minimum load, 
the switching pulses to Q1 & Q2 be- 
come extremely narrow and tend to 
become irregular as the circuit tries to 
maintain a fixed voltage. 

This minimum loading is achieved 
with three sets of resistors. Firstly, 
two 1kQ 5W resistors in parallel are 
permanently connected across the 
supply (near C2 on the circuit of Fig.7) 
and these provide sufficient current 
drain for voltage settings above 10V. 

For voltage settings below 10V, Q3 
is used to switch in a 39Q 5W resistor 
while for settings below 5V, Q4 switch- 
es in a 10Q 5W resistor. 

Op amps IC5c & IC5d are connected 
as comparators to control the switch- 


ing of Q3 & Q4. The non-inverting 
inputs (pins 3 & 5) are tied to a divider 
string consisting of a 22kQ resistor 
and two 4700 resistors. The inverting 
inputs (pins 2 & 6) of each op amp 
monitor the supply output voltage via 
a voltage divider consisting of 18kQ 


The resistive divider strings are set 
so that IC5d’s output is high when the 
power supply voltage is between 0V 
and 5V and IC5c's output is high when 
the voltage is between OV and 10V. 
When IC5d's output is high, it drives 
the base of Q4 via a 1kQ resistor to 
connect the 100 г tor across the 
supply, while IC5c’s high output drives 
the base of ОЗ via its 1kQ resistor to 
connect it to the power supply rails. 

Note that IC5c & 1254 both have 
47kQ feedback resistors. These pro- 
vide some hysteresis to prevent the 
output from oscillating at the verge of 
switching. 

Note that the 100, 39Q and 1kQ 
load resistors are connected across the 
supply before the 0.10 current sens- 
ing resistors. This prevents them from 
affecting the ammeter reading or the 
current limit setting. 

Next month, we will give the full 
construction details. sc 
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Tektronix' new TDS-200 Series scopes are affordable, compact, general purpose 
digital storage scopes that offer more additional facilities than any analog scope. 


The technological breakthrough that these 
new scopes offer is an extraordinarily 
high 1GS/s real-time digitising rate plus а 
very rapid screen update rate, resulting in 
а digital scope with display response of 
an analog scope, at an analog scope 
price. 
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PC-controlled 0-30kHz 
sinewave generator 


Based on the ML2036 audio generator IC, this 
simple project hooks up to your PC's parallel 
port and generates a sinewave output from 
0-30kHz. The output frequency and level аге 
controlled via the on-screen display. 


By MARK ROBERTS 


This simple audio oscillator uses 
just a handful of parts and will only 
take about 10 minutes to assemble. It's 
low in cost too (just $30), since you 
don't need to buy fancy digital dis- 
plays, or frequency and level controls, 
oran output level meter — at least not 
in hardware form. Instead, that's all 
taken care of by the software which 
generates a "virtual" instrument panel 
on your PC's monitor. 
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Fig.1 shows what the on-screen dis- 
play looks like. As can be seen, it has 
a digital frequency display (with up to 
five digits), digital and analog output 
level meters, and controls to set the 
output frequency and level. The out- 
put frequency is set by either rotating 
the Tuning knob (by dragging it with 
the mouse) or by clicking the up and 
down buttons to change the reading 
in 1Hz, 10Hz or 100Hz steps. 


You can also change the output fre- 
quency by clicking at any point on the 
circumference of the Tuning knob. 
When you do this, the red dot on the 
tuning knob jumps to the new setting 
and the display changes accordingly. 

The signal level can be varied from 
0-4V in 10mV steps by clicking an- 
other pair of up/down buttons. Alter- 
natively, for more rapid changes in 
output level, you can drag the slider 
bar between these two buttons. The 
accompanying 3-digit display shows 
the output level (in Vp-p), or you can 
read the level off the analog meter. 

Immediately to the right of the out- 
put level control are three other but- 
tons. The top button (shown as 100Hz 
in Fig.1) lets you toggle between 1Hz, 
10Hz and 100Hz frequency steps. The 
middle button is labelled *Help" but 
no help functions were available at 
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Frequency Range: 0-30kHz 
sinewave 

Frequency Steps: 1Hz, 10Hz & 
100Hz 

Output Level: 0-4Vp-p (.01V 
steps) 

Frequency Response: flat from 
0-30kHz 

Total Harmonic Distortion: less 
than 0.5% from 2Hz to 30kHz @ 
1.066V RMS 


OUTPUT 


the time of writing. The third button, 
labelled Exit, shuts down the program. 

There are also three memory chan- 
nels, situated immediately to the right 
of the analog level meter. You can 
program three spot frequencies (eg, 
1kHz, 10kHz and 20kHz) into these 
channels, each with a different output 
level if so desired. Programming is 
easy — you simply click a memory 
button, set the frequency and output 
level, and then click the R/W button 
(below the memory buttons). 


PC SINEWAVE GENERATOR 


Fig.2: the circuit is based on IC2 which is an ML2036 sinewave generator. 
It's output frequency is set by the voltage applied to its Varr input from 
IC1. a 10-bit digital-to-analog converter. The output from IC1, in turn, 
depends on the data applied to it via the parallel port of the computer. 


Performance 

Figs.4 & 5 show the performance 
details. As shown in Fig.5, the total 
harmonic distortion at 1V RMS is less 
than 0.5% over the frequency range 
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from 2082 to 30kHz and is generally 
less than 0.2% above 1kHz. 

We also checked the output level as 
a function of output frequency. It's 
dead flat, with OdB variation over the 
full frequency range. 


Circuit details 


Fig.2 shows the circuit details. It's 
based mainly on IC2 which is a Micro 
Linear ML2036 programmable sine- 
wave generator capable of producing 
frequencies from 0-50kHz (only 0- 
30kHz used here). In this circuit, IC2 
is controlled by a 3-wire input from 
the parallel port, the signals being ap- 
plied to pin 5 (SCK — serial clock), pin. 
6 (SID — serial data input) and pin 7 
(LATI – latch input). 

IC2's output frequency is pro- 
grammed by a 16-bit serial data word 
which is applied, via the parallel port, 
to pin 6 (SID). An 8.388MHz crystal 
between pin 14 and ground provides 
the internal clock signal and sets the 
upper frequency output to 30kHz. 

The output level is set by the volt- 
age applied to pin 9 (Vrer) 01102 and 
this in turn is set by IC1, a MAX504 
10-bit digital-to-analog converter 
(DAC). The serial data generated by 
the software is fed into pin 2 (DIN), 
while SCLK and CS-bar are the clock 
and chip select inputs, respectively. 
The converted analog output voltage 
at pin 12 (Морт). 

Dallas Semiconductor 
ial Number". This 

ce comes in a standard TO- 
92 package but only two of its pins (ie, 
Data and GND) are used. Each one of 
these devices comes with a unique 
64-bit registration number and this 
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Fig.4: this scope shot shows the residual hash at the output 
of the generator, as well as the distortion. The upper wave- 


form shows the output signal at 1kHz. 
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Fig.3: install the parts on the PC board 
as shown on this wiring diagram. 


number is read by the software (via 
pin 15 of the parallel port). If the 
number matches the number pro- 
grammed into the software, the soft- 
ware functions normally. Conversely, 
if the numbers don't match, the soft- 
ware still boots but goes into a demon- 
stration mode only. 

This means that the software sup- 
plied with each individual DS2401 is 
tailored to match that device. The same 
software will not work with other de- 
vices because the code number will 
be different. 


PC board ... 


ML2036 programmable sinewave generator 
MAX504 10-bit digital-to-analog converter 
1С1 7660 voltage converter .... 
8.388608MHz crystal 


BNC and DB25M connectors 
Software (three discs) with DS-2401 .. 
Optional LPT2 card... 


Power for the circuit is derived di- 
rectly from the parallel port, so no 
external power supply is required. A 
+5V rail is derived from pin 9 of the 
parallel port and this is fed to pins 13 
and 8 of IC1 and IC2, respectively. In 
addition, the +5V rail is fed to pin 8 of 
1С4, a 7660 switched-capacitor in- 
verter. This device produces a -5V rail 
at its pin 5 output and this is fed to 
pins 1 & 2 of IC2. 


Construction 


АП the parts, including the BNC 
output socket and the DB25 connec- 
tor, are installed on a PC board meas- 
uring 77 x 55mm. Fig.3 shows the 
assembly details. 

Begin the assembly by installing the 
three wire links, then install the resis- 
tors and capacitors. This done, install 
the three ICs and the 8MHz crystal. 
Take care to ensure that the three ICs 
are correctly oriented (they all face in 
the same direction) and don't get the 
MAX504 mixed up with the ML2036. 

Finally, complete the assembly by 
fitting the BNC socket and the DB25M 
connector. Check that both these de- 
vices lie flat against the PC board be- 
fore soldering any of their pins. Go 
over your work and check carefully 
for mistakes before connecting the unit 
to a computer, ready for testing. You 
can either plug the unit directly into 
the parallel port or connect it via a 
DB25 male-to-female cable. 


Installing the software 

The software comes on three floppy 
discs and runs under Windows 3.1x, 
Windows 95 and Windows NT. You 
install it by running setup.exe on the 


Where To Buy Parts 


Parts for this design are available from Softmark, PO Box 
1609, Hornsby, NSW 2077 (phone/fax 02 9482 1565). 


$18 


„. $32 
. $15 


Payment by cheque or money order only. Please add $5 
for postage. Note: the software associated with this design 
is copyright to Softmark. 
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Fig.5: this graph shows the total harmonic distortion of the generator over the 


range from 20Hz to 30kHz. 


first disc and following the on-screen 
instructions. In Windows 95, you click 
Start, Run and then type A:\setup.exe 
in the space provided (assuming that 
the floppy disc is in the A: drive). The 
installer program creates the appro- 
priate program group and installs a 
shortcut in the Start menu. 

In Windows 3.1x, you click File, 
Run and type A:\setup.exe. Alterna- 
tively, you can double-click the 
setup.exe file from within File Man- 
ager or, in Windows 95, from the Ex- 
plorer. 

When you boot the software, it 
opens a dialog box that lets you select 
between two printer ports (LPT1 and 
LPT2), LPT2 is the initial default but 
most users will need to select LPT1. 
You then click OK to bring up the 
instrument panel shown in Fig.1. Ini- 
tially, all the displays will be off, since 
the Power is off. You turn the display 
on by clicking the Power button. 

By the way, once you've selected a 
port, the software always boots up 
with the new port as the default, un- 
less you change it again. 

It’s now just a matter of checking 
that everything works. Check that you 
can vary the output frequency and 
level and that all the other “controls” 
work correctly. The default frequen- 
cies programmed into the memory 
buttons are 1kHz, 2kHz & 3kHz. 

The output of the oscillator is best 


1 PC board, 77 x 55mm 

1 PC-mount DB25M connector 
1 PC-mount BNC connector 

1 3-disc software package 


Semiconductors 

1 MAX504 10-bit DAC (121) 

1 ML2036 programmable 
sinewave generator (IC2) 

1 DS2401 silicon serial number 
(IC3) 

1 ICL7660 switched capacitor 
inverter (IC4) 

1 8.388608MHz crystal (X1) 


Capacitors 

1 100uF 16VW PC electrolytic 
5 10uF 16VW PC electrolytic 
1 0.1uF monolithic 


Resistors (0.25W, 5%) 
11kQ 
12000 


checked on a scope. If you don't have 
a scope, feed the signal into an audio 
amplifier and listen while the unit is 
swept over the frequency range. Of 
course, you won't be able to hear any- 
thing much above about 15kHz, de- 
pending on your hearing and the loud- 
speaker used, but this is still a good 
check that the unit is working. sc 
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green vinyl covering 

* Each binder holds up to 14 issues 
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RADIO CONTROL 


BY BOB YOUNG 


Jet engines in model aircraft; Pt.4 


This month we will look at the turbine, shaft 
and tail cone of a model jet engine and discuss 
an Australian-made turbine designed for home 


construction. 


I am absolutely fascinated each 
month by the uncertainty of outcome 
which each column will have due to 
factors outside my control. Reader 
feedback takes some really interesting 
turns and can lead to all sorts of un- 
foreseen results. 

The Mk.22 transmitter series was a 
classic in this regard and the Speed1B 
controller even more so. The Mk.22 
system just kept growing and devel- 
oping due to reader demands. Just 
recently, I have put a programmable 
AM-FM transmitter module (a world 
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first to my knowledge) into produc- 
tion. It came about solely as a result of 
reader feedback. 

The Speed1B speed control mod- 
ule continues to amaze me, even 
though it was done nearly seven years 
ago and is now quite old by electronic 
standards. The latest adventure for 
that little device is to power full-size 
electric bicycles in Asia. 

The same thing is now happening 
with the gas turbine series. As a result 
of reader feedback, I learned of an 
Australian turbine for the home con- 


This is the turbine 
end of the shaft in 
Ken Jack's motor. 
Note that the blades 
have been profiled 
in a definite 
aerodynamic shape. 


structor, designed and developed by 
Ken Jack, a very long time modeller 
and a professional pattern and model 
maker by trade. 

Ken has spent a considerable 
amount of time and effort in develop- 
ing this engine and has arranged for 
an associate to make the parts avail- 
able. One of the photos in this article 
shows the major component groups of 
one of Ken Jack's motors. In the fore- 
ground is the shaft with turbine and 
compressor fitted. Immediately behind 
isthe inlet, diffuser combustion cham- 
ber, nozzle guide vanes (NGV) and tail 
cone. In the background is the outer 
housing. 

Another photo clearly shows the 
turbine with the blades profiled in a 
definite aerodynamic shape. A very 
complex machining operation is need 
to achieve this. 

On a different note, Fig.1 shows an 
exploded view of the Golden West 
Models FD/67 turbine which is avail- 
able fully assembled and tested from. 
Klaus Breitkreutz, in Sydney. Thisisa 
popular American engine which runs 
on kerosene. 

It is the engine in the Mirage fea- 
tured in the January 1998 issue of 
SILICON CHIP. Excitement is mounting 
in modelling circles in regards to tur- 
bines and all that remains is for the 
price to fall to a more accessible level. 


Turbine stage 

Now to get back to the subject un- 
der discussion, last month we looked 
at the combustion chamber of the 
model jet engine. Following the com- 
bustion chamber is the turbine stage. 
This works in exactly the opposite 
manner to the compressor. Its pur- 
pose is to extract work from the hot 
exhaust gas from the combustion 
chamber and reduce it to rotational 


Fig.1: an exploded view of the 
Golden West Models FD/67 jet 
engine. This American engine 
runs on kerosene. 
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kinetic energy. This rotational kinetic 
energy is then transferred via the shaft 
to the compressor. 

The turbine stage consists of fixed 
nozzle guide vanes (NGV) and a rotor. 
The gases from the combustion cham- 
ber flow through the turbine’s NGVs 
where the blade ducts act like small 
jets, accelerating the gases in the di- 
rection of turbine rotation. At the same 
time, the gases expand. As pressure 
and temperature fall, the speed rises 
rapidly, reaching about 1620km/h, 
even in model engines. 

Once again we encounter these phe- 
nomenal operating conditions, all of 
which have served to place the model 
turbine outside the realms of possibil- 
ity until recent times. 

The photo of Ken Jack's jet engine 
shows quite clearly the complex shape 


Outer combustion chamber 
Outer housing 

Turbine wheel 

Exhaust nozzle 

Ball bearings (steel) 
Heavy-duty E-ring 

M4 flat washer 

M4 hex nut 


of the connecting shaft between the 
turbine and compressor. This shaft is 
subject to severe dynamic bending 
stresses as it approaches critical rota- 
tional speed. If there is even a minute 
imbalance in the system, then as the 
rotational frequency approaches the 
resonant frequency of the shaft, oscil- 
lations may set in and the shaft may 
be completely destroyed or at the very 
least, bent permanently out of shape. 

Worse still, the turbine blades may 
come into contact with the outer cas- 
ing, with severe damage the certain 
result. 

What must be borne in mind at all 
times when dealing with a jet turbine 
is that it spins at about 120,000 rpm 
while subject to very high tempera- 
tures. Any imbalance, casting or ma- 
chining flaws can lead to a catastrophic 


МА hex nut, centred 
Pitot tube 

Nipple gasket ring 

M4 x 25mm set screw 
M3 x 8mm shcs 

Shim spacer 

M4 x 10mm shcs 

Oil feed tube assembly 
Bearing preload spring 
Combustion chamber spring 
Exhaust nozzle spring 
Tachometer assembly 
Ext. retaining spring 
EGT sensor assembly 
M4 Nylock nut 


failure which could result in a blade 
penetrating the outer casing and caus- 
ing injury to bystanders. 

For this reason, the golden rule of 
rotating engines applies with a venge- 
ance. Do not stand in line with the 
propeller or any rotating parts, which 
in this case are the compressor and 
turbine. 

And while we are on this subject, 
this is one of the nice things about 
operating model jets. There is no whirl- 
ing propeller to stick your hand into; a 
very common cause of injury to model 
flyers. One very prominent modeller 
recently lost his thumb in a ducted 
fan, so even these propulsive units are 
not without their dangers. Care is the 
order ofthe day in all modelling activi- 
ties, especially when dealing with 
high-powered motors of any kind. 
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100mm 


Fig.2. this diagram shows the typical exhaust temperatures behind the 


engine. If the engine is not carefully mounted it can easily set fire to the 


tailplane. 


Careful design of the outer casing of 
the model turbine renders these de- 
vices relatively safe from blade fail- 
ure. The diffuser shrouds the com- 
pressor and the NGV housing can be 
extended back to double the thick- 
ness of the casing shrouding the tur- 
bine. But the golden rule should still 
apply. Do not let people stand in the 
plane of rotation. 

Another problem in regard to the 
turbine is that machining tolerances 
must be tight. This is to minimise air 
bleed past the turbine blade tips; ex- 
cess air bleed greatly reduces the effi- 
ciency of the turbine. When you con- 
sider the temperature, rpm, metal 
creep and expansion, combined with 
the bending and flexing of the main 
shaft, this becomes a major compro- 
mise, 

Once the gases have left the tur- 
bine, they are relatively free of swirl 
and with little energy left to convert 
into thrust. For this reason the design 
of the tail cone is extremely important 
in a model engine. The correct design 
can result in an increase in thrust of 
15-20%, a worthwhile improvement 
to chase after. 

So there is much to look forward to 
in the development of the model tur- 
bine. Thrust will go up, fuel consump- 
tion will go down, the size and weight 
of the engines will be reduced, and 
their reliability increased. Yet over all 
this development hangs the spectre of 
a model axial flow engine making its 
appearance. This will indeed revolu- 
tionise the fitting of turbines into slen- 
der airframes with the consequent in- 
crease in flying speeds. One wonders 
where it will all end. We certainly do 
live in exciting times. 


Operating a gas turbine 
Fitting a gas turbine into a model 


72 SILICON CHIP 


aircraft is a completely novel experi- 
ence for most modellers and there is 
much to learn. That pool of know- 
ledge regarding most modelling ac- 
tivities, available at the local model 
club, is not available to the pioneer 
turbine flyers so they will be very 
much on their own for some time. 

First of all, in place of a dangerous 
whirling propeller there is now a very 
hot exhaust to burn the unwary. More 
importantly, it can burn the model as 
well. The diagram of Fig.2 shows the 
typical exhaust temperatures behind 
the engine. 

Fortunately, there are simple fixes 
for these problems. The most simple 
is to mount the motor outside the fuse- 
lage, as on the A-10 Warthog shown in 
the January 1998 issue of SILICON CHIP. 
This is the recommended installation 
for your first jet-powered model. 

This type of installation places no 
demands on your knowledge of in- 
take and tailpipe aerodynamics and 
provides easy access to the engine for 
servicing and adjustment. And it 
presents the least fire hazard during 
starting. 

Burying the engine inside the fuse- 
lage introduces a myriad of problems 
and is best undertaken after you have 
made yourself comfortable with the 
vast differences between operating a 
jet engine against a normal motor or 
ducted fan. 

Once the engine is buried inside 
the fuselage, internal aerodynamics 
become almost as important as the 
external aerodynamics. To begin with, 
the air intake should act as a diffuser, 
slowing the incoming air and increas- 
ing the pressure in front of the com- 
pressor. This establishes a dynamic 
pressure in the model fuselage which 
varies with the square of the model's 
speed. 


At the same time, the energy of the 
inflow air is diminished, thus reduc- 
ing the effect of internal fittings. Pro- 
vided these fittings do not reduce the 
cross section to any great extent, they 
will not have an undue effect on en- 
gine performance. 

The ideal intake has gently rounded 
intake lips and a venturi-type duct 
with the sides widening and opening 
out as they approach the engine in- 
take, at an angle of no more than 10 
degrees. The size of the air intake can 
be much smaller than for a ducted fan 
without loss of thrust and should be 
matched to the maximum speed of the 
model for maximum pressure trans- 
fer. Running a duct directly to the 
motor is of no value. 

Most important is the locking down 
of all nuts and screws in the intake 
area. A single nut or screw going into 
the motor could completely ruin the 
internals. Likewise, dirt and rubbish 
must be very carefully removed after a 
rough landing. Small tools and espe- 
cially rags and papers must not be left 
in front of the model. These things 
work like a giant vacuum cleaner and 
anything left in front of the model will 
immediately fly into the compressor, 
so you have been warned. 


Cooling the fuselage 


The engine itself presents few prob- 
lems as it stays relatively cool. The 
compressor area runs at around 12090 
and up to about 200*C at the rear end. 
The only parts which become ex- 
tremely hot are the turbine enclosure, 
mounting flange and the exhaust cone. 

The greatest problem is ducting the 
exhaust gas out of the tailpipe whilst 
minimising the duct losses. A thrust 
pipe which acts as an injector is the 
best solution here. This type of duct 
draws in cooling air and increases the 
total throughput of gases, thereby in- 
creasing thrust as well as cooling and 
protecting the tailpipe. The increased 
throughput must be calculated into 
the air intake which will need a corre- 
spondingly larger cross-sectional area. 

As I said before, having the engine 
out in the open places no demands 
upon your knowledge of duct aerody- 
namics. It’s not as pretty to be sure, 
but is a lot easier for your first model. 

Balsawood is very susceptible to 
hot exhaust gases as the wood con- 
tains plenty of oxygen. An impercop- 
tible glow is quickly fanned into life 
when you open the throttle and it 


This is a 


Australian designed engine developed by Ken Ja 
shaft with turbine and compressor fitted. 
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very exciting development in the use of jet-powered models: ап 


In the foreground is the 


Immediately behind is the inlet, 


diffuser combustion chamber, nozzle guide vanes (NGV) and tail cone. In the 


background is the outer housing. 


spreads over the wood in long snak- 
ing lines. A few seconds at full throt- 
tle can be enough to have the tail- 
plane engulfed in flames. 

Aluminium foil glued on with 
thinned white glue provides a good 
protective barrier against the less se- 
vere gases while thin aluminium sheet 
(0.3mm) can be reserved for the hotter 
areas. You can refer to the diagram of 
Fig.2 for a guide to the temperatures 
at various distances from the tail cone 
of the motor. 


Starting the gas turbine 


Starting a fully enclosed motor 
presents additional problems. The 
starting fan may not provide suffi- 
cient air to cool the ducting as well as 
start the motor. Flames coming out of 
the motor before it settles into normal 
operating revs and temperature can 
very quickly raise the tailpipe ducts 
to red heat. Thus, two of the requisite 
items for jet starting operations are a 
very strong fan or air source (com- 


pressed air bottles) and a fire extin- 
guisher. 

As soon as the engine is running, 
turbulence causes cooling air to be 
mixed into the exhaust stream and 
halfa metre downstream the tempera- 
ture is low enough that it will not 
burn plywood. The hot core of the 
exhaust stream extends to a point ap- 
proximately three times the diameter 
of the tail cone. 

Ishould make one more point while 
on the subject of hot exhaust gases: 
they can start grass fires. The strips 
used for jet operation often feature 
long brown strips of dead grass, so. 
watch out. 


Ancillary equipment 

Unlike its piston-powered equiva- 
lent, the model gas turbine is not a 
self-contained unit. There are several 
support items which need to be 
mounted in the model for the unit to 
operate satisfactorily. Of these, the two 
most important are the fuel pump and 


oil reservoir. Most model turbines use 
a total-loss oil system where oil is 
either placed under pressure or 
pumped into the bearing shaft and the 
oil circulates through the bearings and 
out of the engine. Typical oil con- 
sumption can be as high as 5ml a 
minute but is usually lower on most 
motors. 

On early experimental jets the throt- 
tle drove the fuel pump and the sup- 
ply offuel determined the engine rpm. 
However, this is not very satisfactory 
and more sophisticated commercial 
engines such as the Golden West FD/ 
67 use an engine control unit (ECU) 
which monitors exhaust gas tempera- 
ture and RPM. The throttle channel is 
hooked directly into the ECU and spe- 
cial software algorithms compute the 
acceleration requirements of the tur- 
bine. 

The ECU then drives the fuel pump 
and monitors the safety aspects of the 
engine. If any parameters move out- 
side the safe zone the engine is auto- 
matically shut down. The ECU is 
mounted in the aircraft. 

By now the reader should be aware 
of the high level of technology inside 
a gas turbine model and the precau- 
tions necessary to operate it. 5С 
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Basic software generates random numbers 


A chook raffle 
program for your PC 


Forget about hats, barrels and old-fashioned 
clackety-clack chocolate wheels for your next 
chook raffle. This random number generator 
runs on a PC and will prevent losing punters 


from crying foul. 


By RICK WALTERS 


Many clubs, schools and other ог- 
ganisations often have raffles and need 
to draw winning numbers from a hat 
or barrel. Have you ever wondered 
whether your ticket butt was actually 
in there when you didn’t win a prize? 
This random number generator pro- 
gram guarantees that everyone has an 
equal chance to win the chook. 

By selecting the appropriate range 
of numbers, the program can also be 
used to select numbers for Lotto. 


Design 

After looking at the cost of the com- 
ponents necessary to make a display 
and the difficulty in generating true 


random numbers with discrete logic, 
we decided to use a computer to do all 
the hard work. A few lines of Basic 
will generate true random numbers 
and a bit of juggling of a graphic block 
gives a readout which is large enough 
to be seen quite a distance from the 
computer screen. Additionally, the re- 
sults of each draw are saved to the 
hard disc and can be recalled and 
displayed if necessary. 

The program, RAFFLE.BAS (see list- 
ing on pages 75-76), requires an EGA 
monitor and video card capable of 
640 x 480 pixel display. This means 
that you may have an old 286 or newer 
system lying around which can be 


Fig.1:this screen display shows the results of a draw. The program allows you to 
select the lowest draw number, the highest draw number, the quantity of prizes 


to be drawn, and whether to draw from lowest to highest prize or vice versa 
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pressed into service. 

The screen display of Fig.1 shows 
the results of a draw. The program 
allows you to select the lowest draw 
number, the highest draw number, the 
quantity of prizes to be drawn, and 
whether to draw from lowest to high- 
est prize or vice versa. This draw had 
the lowest number as 100, the highest 
as 5000, 10 prizes and the draw se- 
quence from low to high. 

These parameters are set in lines 
1350 and 1360 of the listing, and can 
bealtered to suit your particular needs. 
If you want the draw to start with first 
prize then NOSEQ on line 1360 should 
be changed to equal 1. 

Lines 20-50 control the program se- 
quence, with line 20 calling the ini- 
tialisation routine. This includes the 
starting and finishing numbers and 
also defines a host of parameters that 
will be used. The SC logo and header, 
along with the results box „5 drawn 
by subroutine 5000. 

The real work is done in subroutine 
2000, where the random number is 
actually generated. If the RND (gener- 
ate a random number) function was 
used, each time the program was run 
it would generate the same series of 
numbers. To prevent this happening, 
line 2030 uses the RANDOMIZE (sorry 
about the US spelling) function. 

This by itself will prompt you for 
an input. However, the last thing we 
want in this type of program is for it to 
ask the unsuspecting user for input. 
By adding TIMER, we force Basic to 
read the DOS clock and use this 
number as its input. As the timer value 
increments each second, this will al- 
ways have a different value and pro- 
ducea different sequence of numbers. 

The number generated will always 
be between zero and one, so to make it 
fit our requirements we have to intro- 
duce the number to start (NOTO- 


Listing 1: Raffle.bas 


1 GOTO 10 

5 SAVE “CAbas\raffle”,A ‘Save file оп C drive in ASCII format 
6 SAVE “A\bas\raffle”,A ‘Save file on A drive 

7 SAVE “B:\bas\raffle” A ‘Save file on B drive 

10 REM This program draws a raffle & shows the result 
11 ‘in large numerals in the top area of the screen 

12 "When the next prize is drawn the previous draw. 

13 ‘is recorded in the lower area of the screen 

14 ‘Lowest & highest number & number of prizes to draw 
15 ‘as well as draw from high to low or low to high 

16 ‘can be selected. 

17 REM run 5 will save program to drive C 

18 REM run 6 will save program to drive А 

19 REM run 7 will save program to drive B 

20 GOSUB 1000 ‘Initialise 

30 GOSUB 5000 ‘Write heading 

40 GOSUB 2000 ‘Generate a random number 

50 GOSUB 6000 ‘Save draw to hard disk 

999 CLS: SYSTEM 


1000 inse nene 


1010 'Initialisation routine. 

1090 eene nennen 

1030 KEY OFF: SCREEN 9: CLS: DEFINT A-C,R,N: DEFSTR D,E,K,U 

1035 ‘A to СА & М integers, D,E,K,U Are strings, rest single 
precision 

1040 ESC = CHR$(27): ENTER = CHR$(13): KSP = CHR$(32) 
‘Spacebar 

1140 DEF FNCENTRES(MS) = SPACES((79 - LEN(M$))/2) + M$ 
‘Centre text 

1150 DEF ЕМСЕО 5 = STRINGS(79 - POS(Q),” ") 

1170 ULT = CHRS(218): DLT = CHRS(201): URT = CHRS(191): DRT = 
CHR$(187) 

1175 'Single & Double Left & Right top corners 

1180 ULB = CHR$(192): DLB = CHRS(200): URB = CHRS(217): ОАВ 
= CHRS(188) 

1185 'Single & Double Left & Right bottom corners. 

1190 UH = CHR$(196): ОН = CHR$(205): UV = СНАЗ(179): DV = 
CHRS(186) 

1185 'Single & Double Horizontal & vertical lines 

1350 NOTOSTART = 100: NOTOFIN = 5000 

1360 NOTODRAW = 10: NOSEQ = 0 ‘Low to Hi, 1 = Hi to low 

1370 DIM DRAWNS(NOTODRAW) 

1380 RL = 10: CL = 35: C1 = 10 ‘Row & column for large digits 

1390 RI СР = 3 ‘Row & column for prize listings 

1400 RR = RP ‘Row reference for view print in sub 7000 

1410 DOB = CHRS(219) '8 x 14 block 

1420 SLOW = 3000 ‘Delay for poker machine routine. Smaller for 
slow machines 

1999 RETURN 


ELE 


2010 'Generate a random number. 

РВИ 

2030 RANDOMIZE TIMER 

2040 LOCATE 25,1: PRINT FNCENTRES("Press SPACEBAR for First 
draw"); 

2050 K = INPUTS(1): IF K « > KSP THEN 2050 

2060 FOR А = 1 TO NOTODRAW 

2070 X = INT(RND * (NOTOFIN - NOTOSTART)) + NOTOSTART 
"Generate a number 

2080 FOR B = 1 TO A ‘Check to see if this is the same as the first 
number drawn. 

2090 IF VAL(DRAWNS(B)) = X THEN 2070 ‘if so generate a new 
number 


2100 NEXT B ‘otherwise check the rest 

2110 DRAWNS(A) = STRS(X) ‘If not previously drawn add it to the 
list 

2120 LOCATE 25,1: PRINT FNCEOLS; 

2130 GOSUB 3000 ‘Do poker machine style draw 

2140 GOSUB 7000 ‘Move number to display area 

2150 IF A = NOTODRAW THEN 2190 ‘All numbers drawn 

2160 LOCATE 25,1: PRINT FNCENTRES("Press SPACEBAR for next 
draw"); 

2170 К = INPUTS(1): IF K < > KSP THEN 2170 

2180 NEXT A ‘Then generate the next number 

2190 LOCATE 25,1: PRINT FNCENTRES(“Press SPACEBAR to save 
this draw"); 

2200 К = INPUTS(1): IF K < > KSP THEN 2200 

2999 RETURN 

3000 ttt 

3010 ‘Poker machine style draw. 

3020 ttt 

3030 R = RL: С = CL ‘Restore original row & column values 

3040 FOR TO LEN(DRAWNS(A)) 

3050 LOCATE R « 2,10: IF NOSEQ THEN PRINT A; ELSE PRINT 
NOTODRAW + 1 - A; 

3060 LOCATE R«2, POS(X)-1 

3070 IF NOSEQ THEN IF A = 1 THEN PRINT "st"; ELSE IF A = 2 THEN 
PRINT "nd"; 

3080 IF NOSEQ THEN IF А = 3 THEN PRINT "rd"; ELSE IF А > 3 THEN 
PRINT “th”; 

3090 IF МОЅЕО = 0 THEN IF А = NOTODRAW THEN PRINT "st"; ELSE 
IF A = NOTODRAW-1 THEN PRINT "nd"; 

3100 IF NOSEQ = 0 THEN IF А = NOTODRAW-2 THEN PRINT "rd"; 
ELSE IF A « NOTODRAW-2 THEN PRINT "th"; 

3110 PRINT * Prize *; 

3120 GOSUB 4030: GOSUB 3330 "Print a 0 

3130 GOSUB 4130: GOSUB 3330 'Print a 1 

3140 GOSUB 4230: GOSUB 3330 ‘Print a 2 

3150 GOSUB 4330: GOSUB 3330 "Print a 3 

3160 GOSUB 4430: GOSUB 3330 ‘Print a 4 

3170 GOSUB 4530: GOSUB 3330 "Print a 5 

3180 GOSUB 4630: GOSUB 3330 "Print a 6 

3190 GOSUB 4730: GOSUB 3330 "Print a 7 

3200 GOSUB 4830: GOSUB 3330 "Print an 8 

3210 GOSUB 4930: GOSUB 3330 ‘Print a 9, then print first digit of 
random number 

3220 CC = VAL(MIDS(DRAWNS(A),B,1)) 

3230 ON CC + 1 GOSUB 
4030,4130,4230,4330,4430,4530,4630,4730,4830,4930 

3240 C = C + 7 'Add a space between digits 

3250 NEXT "Then print the next digit 

3299 RETURN “бо back to SUB 2000 at line 2140 


LIÉ 


3310 ‘Delay routine to allow numbers to appear slowly. 

3330 FOR AA = 1 TO SLOW: NEXT: FOR AA = 1 TO SLOW: NEXT 

3340 FOR BB = 0 ТО 4: LOCATE А + ВВ,С: PRINT STRINGS(7," ") 

3350 NEXT ВВ 

3399 RETURN 

4000 

4010 '4030 - 4920 draw large block digits from 0 to 9 at the 
location А.С. 

4020 


continued on page 76 


APRIL 1998 75 


Listing 1: Raffle.bas 


continued from page 75 


4030 ‘digit 0 

4040 LOCATE В,С: FOR AA = 1 TO 4: PRINT DOB;: NEXT 

4050 FOR AA = 1 TO 4: LOCATE CSRLIN,C: PRINT DOB;: LOCATE 
CSRLIN,C+4: PRINT DOB: NEXT 

4060 LOCATE CSRLIN,C: FOR AA = 1 ТО 5: PRINT DOB;: NEXT 

4099 RETURN 

4120 ‘digit 1 

4130 LOCATE R,C+1: PRINT 008:008 

4140 FOR АА = 1 ТО 3: LOCATE CSRLIN,C+1: PRINT DOB;DOB: 


NEXT 

4150 LOCATE CSRLIN,C + 1: PRINT DOB;DOB; 

4199 RETURN 

4220 ‘digit 2 

4230 LOCATE R,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT: PRINT 

4240 LOCATE CSRLIN,C«3: PRINT DOB 

4250 LOCATE CSRLIN,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT: 
PRINT 

4260 LOCATE CSRLIN,C: PRINT DOB 

4270 LOCATE CSRLIN,C: FOR AA = 1 ТО 4: PRINT DOB;: NEXT 

4299 RETURN 

4320 ‘digit 3 

4330 LOCATE R,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT: PRINT 

4340 LOCATE CSRLIN,C+3: PRINT DOB 

4350 LOCATE CSRLIN,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT: 
PRINT 

4360 LOCATE CSRLIN,C+3: PRINT DOB 

4370 LOCATE CSRLIN,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT 

4399 RETURN 

4420 ‘digit 4 

4430 LOCATE R,C: PRINT DOB;DOB: LOCATE CSRLIN,C: PRINT 
008:008 

4440 LOCATE CSRLIN,C: PRINT DOB;DOB;SPC(2);DOB 

4450 LOCATE CSRLIN,C: FOR AA = 1 TO 6: PRINT DOB;: NEXT: 
PRINT 

4460 LOCATE CSRLIN,C+4: PRINT DOB; 

4499 RETURN 

4520 ‘digit 5 

4530 LOCATE R,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT: PRINT 

4540 LOCATE CSRLIN,C: PRINT DOB 

4550 LOCATE CSRLIN,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT: 
PRINT 

4560 LOCATE CSRLIN,C+3: PRINT DOB 

4570 LOCATE CSRLIN,C: FOR АА = 1 TO 4: PRINT DOB;: NEXT 

4599 RETURN 

4620 ‘digit 6 

4630 LOCATE R,C: FOR AA = 1 TO 4: PRINT 008;: NEXT: PRINT 

4640 LOCATE CSRLIN,C: PRINT DOB 

4650 LOCATE CSRLIN,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT: 
PRINT 

4660 LOCATE CSRLIN,C: PRINT 008; SPC(2);D0B 

4670 LOCATE CSRLIN,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT 

4699 RETURN 

4720 'digit 7 

4730 LOCATE R,C: FOR AA = 1 TO 5: PRINT DOB;: NEXT: PRINT 

4740 FOR AA = 1 TO 3: LOCATE CSRLIN,C+3: PRINT DOB;DOB: 
NEXT 

4780 LOCATE CSRLIN,C+3: PRINT DOB;DOB; 

4799 RETURN 

4820 ‘digit 8 

4830 LOCATE R,C: FOR AA = 1 ТО 4: PRINT DOB;: NEXT 

4840 FOR AA = 1 ТО 2: LOCATE CSRLIN,C: PRINT 008;: LOCATE 
CSRLIN,C+4: PRINT DOB: NEXT 

4850 LOCATE CSRLIN,C: FOR AA = 1 ТО 4: PRINT DOB:: NEXT 
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4860 FOR AA - 1 TO 2: LOCATE CSRLIN,C: PRINT DOB;: LOCATE 
CSRLIN,C+4: PRINT DOB: NEXT 

4870 LOCATE CSRLIN,C: FOR AA = 1 TO 5: PRINT DOB;: NEXT 

4899 RETURN 

4920 'digit 9 

4930 LOCATE В,С: FOR AA = 1 TO 4: PRINT DOB;: NEXT 

4940 FOR AA = 1 TO 2: LOCATE CSRLIN,C: PRINT DOB;: LOCATE 
CSRLIN,C«4: PRINT DOB: NEXT 

4950 LOCATE CSRLIN,C: FOR AA = 1 TO 4: PRINT DOB;: NEXT 

4960 FOR AA = 1 TO 2: LOCATE CSRLIN,C+4: PRINT DOB: NEXT 

4970 LOCATE CSRLIN,C: FOR AA = 1 TO 5: PRINT DOB;: NEXT 

4999 RETURN 

5000 trt 

5010 "Write to screen. 

5020 °С" 

5030 COLOR 4,11: X = 100: Y = 25: PSET (X,Y) ‘Write SC to 
screen 

5040 DRAW 


5050 PSET (X,Y): 

5060 PAINT (X-20,Y-5) ‘draw & fill S 

5070 PSET (X+90,Y) 

5080 DRAW 
"y12:h12:148;912:060:112;148;812;012:124;012:124:060;124;d12;124" 

5090 PAINT (X«80, Y-5) ‘draw & fill C 

5100 COLOR 14,11 

5110 LOCATE 3,35: PRINT "Silicon Chip"; 

5120 LOCATE 5,35: PRINT "Computerised Chook Raffle 
Drawer"; 

5130 LOCATE 16,1: PRINT DLT; 

5140 FOR J = 2 TO 79: PRINT DH;: NEXT: PRINT ORT, 

5150 FOR J = 2 TO 8: PRINT DV;TAB(80);DV;: NEXT 

5160 PRINT DLB;: FOR J = 2 TO 79: PRINT DH;: NEXT: PRINT 
DRB; 

5199 RETURN 

6000 ҮТҮ 

6010 'Save draw to disk. 

6020 eter 

6030 DS = MIDS(DATES,4,2)  LEFTS(DATES,2) ‘Date 

6040 TS = LEFTS(TIMES,2) + MIDS(TIMES,4,2) ‘Time 

6050 FILES = DS + T$ + “.DRW” ‘Name file as date + time & add 
filetype 

6060 OPEN FILES FOR OUTPUT AS #1 

6070 WRITE# 1, NOSEQ ‘Write Hi to low or low to high 
sequence 

6080 FOR A= 1 ТО NOTODRAW 

6090 WRITE# 1, DRAWNS(A) ‘Save the numbers 

6100 NEXT A 

6110 CLOSE 1 

6999 RETURN 


7000 itte nnne enne 


7010 ‘Write draw & number to display area. 

Jog) ettet ЕРЕН ЫЕ nn nennen 

7030 PRIZES =" 

7040 FOR CS = 1 TO 4: PRIZES = PRIZES + 
CHRS(SCREEN(R+2,CS+10)): NEXT 

7050 VIEW PRINT RR TO 23 

7060 LOCATE RP.CP: PRINT PRIZES;" Prize";X; ‘Space results by 
20 then goto next 

7070 СР = CP + 20: IF CP > 65 THEN СР = 3: ВР = RP + 1 ‘line 
after four entries 

7080 VIEW PRINT 

7999 RETURN “бо back to SUB 2000 at line 2150 


START) and the number to finish 
(NOTOFIN) into the result. This is done 
on line 2070. Once we have a value, 
we must make sure that it hasn't been 
drawn already and this is done in 
lines 2080-2100. If this is the case, 
then we store it with all the previ- 
ously drawn results in a array called 
DRAWNS on line 2110. 

We now go to subroutine 3000 
where the prize number is printed, 
followed by the prize suffix (st, th, 
etc). Line 3060 moves the cursor back 
one space as Basic puts a space after 
an integer before printing a string and 
^1 st" doesn't look quite right. The 
next four lines (3070- 3100) work out 
which direction the sequence runs and 
print the appropriate suffix. 

Now comes the actual number for 
the draw. To add to the suspense, we 
print the large digits from 0-9 in se- 
quence before actually displaying the 
correct digit. They should appear 
rather slowly and depending upon the 
computer you use you may have to 
reduce the value in line 1420, or even 
delete the second FOR AA = 1 TO 
SLOW: NEXT on line 3330. 

After we print the large digits we 
move to subroutine 7000 which 
records the prize sequence and draw 
number in the rectangular box. We 
cheat a bit here, to save us going 
through the prize number and suffix 
rigmarole again, by using the 
SCREEN(R,C) function to look at what 
we actually wrote previously and 
buildinga string called PRIZES in line 
7040. This is then written in the box 
along with the draw number. 

Once the NOTODRAW (number to 
draw) has been written to the box, a 
message appears on line 25 indicating 
that this is the case and prompting 
you to press the space-bar to save the 
draw to disc. This is done in subrou- 
tine 6000 where the filename is cre- 
ated as the date plus the time with a 
DRW suffix; ie 17091445.DRW. The 
draw sequence as well as all the re- 


SC 


Silicon Chip 


Results of Raffle 


Braun on 
17891449. DRH 14091411 . DRH 14891542. DRU 14891685. DRH 
19898846 . DRH 19991157. DRY 19891215 .08Ы 22898243. DRH 


Туре the name of the file you uish to look at. 
The first four digits are the drau date, the next four are the time. 


зи 


Sth Prize 2291 
Sth Prize S08 
ist Prize 2468 


18th Prize 614 
6th Prize 2657 
2nd Prize 115 


Siticon Chip 
Results of Raffle 


Draun on 17 September at 14:49 


8th Prize 993 
4th Prize 4329 


7th Prize 4405 
3rd Prize 1662 


Press space-bar to quit program 
Fig.2 (top): the software automatically saves the results of each draw and allows 
you to view the results of previous draws at any time by typing in the file name. 
Fig.3 (above) shows how the results of previous draws are displayed. 


sults are saved, to allow unambiguous 
recovery of the draw. 


Previous draws 

Fig.2 shows the screen for selecting 
the results of a previous draw. АП the 
raffle files are listed and when a file- 
name which appears on the screen is 
entered the results will be displayed 
as shown in Fig.3. 

No print-out routine is included as 
the Print Screen function can be used 


if a hard copy is needed. 

The DRW suffix is not needed when 
you enter a filename but if an incor- 
rect filename is entered, the cursor 
will move back to the beginning ofthe 
name, thereby allowing you to see 
and correct your error. This draw list- 
ing (PRIZELST.BAS) is not included 
here due to space limitations but is 
available along with the complete Raf- 
fle software on a floppy disc from 
SILICON CHIP (see software advert). 


Valve 
Audio 


Repairs, restorations, custom construction, modification to most 
valve based equipment. Valve audio parts & kitsets for DIY 
enthusiasists. Catalogue available on request. 


Valve Electronics Pty Ltd 


239 Australia St Newtown NSW 2042 - Ph (02)9557 2212 Fax (02)9516 3981 
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VINTAGE RADIO 


By RODNEY CHAMPNESS, VK3UG 


A farewell, an introduction & 
a *Little General" radio set 


In this, my first column, we take a look a what 
vintage radio is all about and list some of the 
topics I intend to cover in the future. I also 
briefly describe a “Little General" valve radio 
that was built back in 1992 for a competition. 


I am pleased to have the opportu- 
nity to contribute to vintage radio by 
way of this column. I am following in 
John Hill's footsteps who has in- 
formed, educated, entertained and 
brought vintage radio to the fore in 
many peoples minds throughout Aus- 
tralia and New Zealand over the last 
decade. Some readers have not agreed 
with his thoughts in particular areas 
but this has produced a positive result 
because it has made people consider 
what vintage radio is all about. 

I will endeavour to continue to at- 
tract readers' interest in vintage radio 
in its many aspects, covering topics 
not previously mentioned as well as 


some that have already been covered 
but from a different perspective. I 
know that John's contributions and 
mine will be complementary. 


What is vintage radio? 


Now is a good time to reflect on 
what vintage radio is all about. It is to 
do with the collection, retention, res- 
toration and display of our radio (and, 
dare say it, television) heritage. Some 
people are interested in collecting and 
preserving magazines, service manu- 
als, books and advertising material 
dealing with our radio history. Others 
collect 1920's sets or sets from what- 
ever era they particularly fancy. 


Farewell from John Hill 


For 10 years | have been writing 
Vintage Radio for SILICON CHIP 
magazine. However, after 120 edi- 
tions | have exhausted my storehouse 
of ideas and have nothing left to write 


about. 

Past material could be rehashed, 
but that has already been done in 
some instances. It is better for me to 
sign off and let someone else with 
some fresh material have a go and 
thatsomeone is Rodney Champness. 
A change in direction should be good 
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for both the 
magazine and 
its readers. 

| wish Rod- 
ney well in his 
new venture 
and hope he 
enjoys it as much as | did. | would 
also like to take this opportunity to 
thank Greg Swain, Leo Simpson and 
Philip Watson for their assistance 
over the past 10 years. 

John Hill. 


Many will just keep the sets as they 
are while others will fully restore them 
to their former glory. The collection of 
technically innovative sets or unusual 
sets will appeal to others, while some 
prefer to restore sets where their abil- 
ity at fine woodworking can really 
come to the fore. 

A small but growing group is inter- 
ested in building replicas of a bygone 
era and learning about how the sets 
worked. Others will build a “bitser” 
out of several sets to show others what 
a typical set of the particular type was 
like. To me, all of these activities are 
valid as long as people don't claim 
something to be what it isn't. For ex- 
ample, converting a battery set to AC, 
then claiming that this is how this 
particular "АС" set works is quite 
wrong in my book. 

Many sets were converted from vi- 
brator or battery operation when AC 
power came to country areas and I 
was one who converted several sets at 
the time. It was cheaper to convert to 
AC than throw them out and buy a 
new one. In general they were good 
sets and the heart transplant of AC 
valves made them even better per- 
formers, provided the conversion was 
done competently. This occurred be- 
fore vintage radio collection and the 
retention of our radio heritage became 
of interest. 

These converted sets in their own 
way fill a niche in our radio heritage. 
However, I don’t believe that sets 
should be converted from battery or 
vibrator operation to AC if they are 
intact today. After all, they are a part 
of our radio heritage, are relatively 
rare and are definitely worthy of res- 
toration in their own right. 

It is not my intention to buy into 


N 


The author's 
on valves. 


arguments about what an individual 
should or should not do with his or 
her sets. However, I believe our en- 
deavour should be to retain as accu- 
rate a record of our radio/wireless her- 
itage as possible. 

People who are genuinely interested 
in vintage radio come from many 
walks of life. Some like myself have 
been professionally involved in radio 
all their adult lives, while others have 
only recently had the spark of interest 
kindled in vintage radio. Particular 
interests in vintage radio can be quite 
varied and I will endeavour to cover 
as many topics as I believe I can com- 
petently handle. 

Any constructive criticism is wel- 
come as are suggestions on topics to 
cover Comments from across the 
Tasman would be also most welcome, 
as I would like this column to con- 
tinue to be relevant to New Zealand 
readers. 


What will be covered? 


Iexpectto present articles on sets of 
specific interest, history, test instru- 
ments, servicing/restoration, safety, 
design, transistor sets (yes, some are 
vintage sets now), vintage TV sets and 
other subjects as they come to mind or 
as readers suggest them. 

Ihave had an interest in the trans- 
mitting side of radio as well as receiv- 
ing, so there will also be material on 
this topic from time to time. This as- 
pect of vintage radio is important be- 


ittle General" is quite compact for а radio receiver that's based 


cause without transmitters there 
would be no need for receivers! 


A "Little General" 


The “Little General" was a radio 
designed by "Radio & Hobbies" maga- 
zine at the beginning of World War II. 
It was so successful that upgraded 
versions were presented up until the 
early 1960s. 

As a concept, it was intended as an 
austerity set running off AC mains, 
with a converter, one IF stage, one 
audio stage (the last versions had 2- 
stage audio amplifiers) and a rectifier. 
It was not expected to be high fidelity 
or to be highly sensitive and was lim- 
ited to one watt of audio, Instead, it 
was intended to be a good little sec- 
ond set for the workshop, garage or 
the kitchen that was easy to build and 
get going, at minimal cost. 

The beauty of the design was that it 
could be built by obtaining the bits 
and pieces as required or by using 
substitute parts. It was also possible, 
at the time, to buy a complete kit and 
meticulously copy the layout and wir- 
ing diagrams shown in the magazine. 
Thousands of these sets were built 
from the various models described. 

In 1991/92, the Vintage Radio Club 
of North East Victoria ran a competi- 
tion to builda "Little General”. I, along 
with about 12 others. joined in the 
fun, with some building near exact 
copies of particular models while oth- 
ers let their flair for design run riot. 


Some built sets with beautiful cabi- 
nets in the old cathedral style, while I 
decided to build the smallest one I 
could with really good performance. 
The accompanying circuit and photo- 
graphs show what the set is like. 

Itook this as quite a challenge, and 
commenced looking up all the old 
circuits I could find that fitted the 
criteria ofa “Little General”. I remem- 
bered that a portable valve TV set I 
commonly worked on used a sharp 
cutoff video IF valve (6EW6) in the 
audio output. Why not, I thought; just 
because it is designed for RF doesn’t 
mean it won't work well at audio fre- 
quencies. It wouldn't give as much 
output as a 6V6 but then I didn’t want 
megawatts of sound anyway. 

I went through the valve data book 
and narrowed the list of suitable valves 
down to just a few, then checked how 
much space there was in the proposed 
cabinet. Finally, a 6EJ7, a very high 
gain video IF valve, was selected. A 
6BX6 would have worked nearly as 
well but was taller and wouldn't fit 
into the cabinet. Another advantage 
here was that the heater current was 
only 0.3 amps. 

Next was a suitable IF valve. As 
AGC/AVC was to be supplied to this 
valve, one with variable cutoff was 
needed. A 6BA6 would have been 
quite suitable but I wanted to keep the 
heater current down. A very suitable 
valve, a 6BJ6, came to mind with its 
heater current of only 0.15 amps and 
so this was selected. 

I couldn't find any converter valve 
in the common series that had a 0154 
heater, so after looking at all the avail- 
able types, I decided that the 6AE8 
was as good as any. Physically, it 
wasn't too high either. Therefore, the 
total heater drain was 0.75 amps and 
with a miniature dial lamp would to- 
tal 0.8 amps — the heater current of a 
6BV7 by itself! 

As none of these valves has in-built 
detector diodes, a decision was made 
to use silicon detector diodes — one 
acting to produce delayed AGC and 
the other working as the detector. 


Power transformer 

Power transformers can be a real 
problem and getting one that would 
supply the required voltages and cur- 
rent was a tad awkward. I was fortu- 
nate that one of the members of the 
club offered to rewind a 2155 trans- 
former for me, for which I was grate- 
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ew shows how the 


major parts were arranged to 
achieve a compact design. 


ful. The 6.3V winding was left intact 
and the new HT winding (wound with 
37 B&S enamelled wire) gave about 
115V AC which, when rectified by a 
bridge rectifier, gave 135V DC on load 
This was a little less than was hoped 
for but adequate just the same. 

I was fortunate in having a couple 
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A hand-made cha 
to accommodate all the parts. 


of the miniature Philips IF transform- 
ers, a miniature MSP padderless dual- 
gang tuning capacitor, a 3.5-inch loud- 
speaker, a ferrite rod and coil (sold as 
replacements for transistor sets) and 
the oscillator coil from a transistor 
radio. 

It was doubtful how the transistor 


oscillator coil would go. I wasn’t pre- 
pared to apply the HT to the feedback 
winding in case the insulation wasn’t 
up to it, so I shunt fed the feedback 
winding from pin 9 of the 6AE8. It 
worked like a dream. 

Having got all the bulky parts sorted 
out, it was time to play musical chairs 
with the components to see where 
everything would fit. This was done 
keeping in mind that outputs need to 
be kept away from inputs, controls 
need to be in the “right” place, and 
that there must be sufficient ventila- 
tion for all the heat-producing parts of 
the set. It was a challenge and took 
quite some time but the end result 
was very satisfying. 

After much work, the set was as- 
sembled and shoehorned into quite a 
small case, as can be seen when com- 
pared to a box of matches. There was 
quite a bit of fine tuning of the cir- 
cuitry to get the best out of the set. I 
was fortunate enough to be able to use 
an AVO mutual conductance valve 
tester to set the operating conditions 
of the valves to optimum. 

There are a few items I found which 
may be of assistance to other con- 
structors. It is desirable to put an 
earthed shield across the IF valve 
socket to shield the input from the 
output, particularly when using a 
high-gain valve. The set was a bit un- 
stable until that was done. 

The filtering of the IF signal out of 
the audio section is not well done in 
most sets and a small mica or ceramic 
capacitor from the grid of the audio 
output valve to earth (pin 2 to earth in 
this case) overcomes this problem 
Most sets put the capacitor on the 
other side of the grid stopper resistor, 
where it is ineffective. 

It is most desirable to keep iron- 
cored transformers mounted so that 
their cores are not in line with one 
another, otherwise hum can be in- 
duced from the power transformer into 
the audio transformer, I tried various 
tricks with the speaker transformer, 
but was unable to completely rid the 
set of hum due to this induction. 

The final set is shown in the photo- 
graphs and it really is quite compact. 
The set will detect 5 microvolt signals 
over its 525-1650kHz tuning range, 
has 0.4 watts of audio output, uses 
0.8A at 6.3V and 25mV at 135V, and 
draws about 13 watts from the mains. 
It didn’t win the competition but it 
did get second place. sc 
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How would you like a laser light show for 
your next party? You can build your own and 
it doesn't need to be a large complex beast 
with a big laser and so on. This laser display 
is quite tiny yet it can project a very satisfying 
display onto the walls of your lounge room. 


By LEO SIMPSON 


E DESCRIBED a motorised 

laser light show in the May 

1996 issue but this was a big 
and bulky beast with a 100mW blue 
Argon or a 10mW Helium-Neon gas 
laser, a big power supply and special 
circuitry for the motor-driven deflec- 
tion mirrors. Both were very effective 
and suitable for large venues but they 
were probably overkill for anyone who 
just wants a small laser display for 
parties in their home. 

By contrast, this laser light show is 
very compact and fits into a small 
instrument case on a swivel stand. 
Inside, it has a tiny semiconductor 
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laser and its beam is deflected by two 
mirrors driven by equally tiny mo- 
tors. Have a look at the photos and 
you will see that there is almost noth- 
ing to it. 

This display system employs two 
DC motors with mirrors on their shafts 
to deflect the laser beam. The motor 
shafts do not rotate but simply vibrate 
around acentral tethered position. The 
depends on the level 
plied to the input 
are provided to deflect 
m in the horizontal and 


the laser be: 
vertical directions. And since a typi- 
cal audio signal is more or less ran- 


dom, the resulting display is endlessly 
variable, with the beam deflection be- 
ing proportional to the signal ampli- 
tude. 

The motors and their mirrors are 
angled in such a way as to provide 
optimum deflection of the laser beam. 

Due to the mass of the motor arma- 
tures and the mirrors attached to the 
shafts, these small DC motors only 
produce a useful response to signals 
of no more than a few hundred Hertz. 
Bass frequencies are quite effective 
but midrange and high audio frequen- 
cies do not produce any useful beam 
deflection. But the available response 
still produces a very useful and inter- 
esting range of laser patterns. 

While the range of mirror deflec- 
tion is set by the amplitude of the low 
frequency audio signals, the central 
position of each mirror is fixed by a 
small strip of polycarbonate film be- 
tween the motor shaft and body. 


Circuit description 

Two audio signals are needed for 
this laser drive circuit but since we 
can only use bass to lower midrange 


LASER LIGHT SHOW 


2xIN60 


EXTERNAL 
INPUT 


сп 
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PLUG-PACK = 


Fig.1: the circuit has an electret microphone to pick up music signals and these are used to drive two small DC motors. 


frequencies there is really only one 
signal present in typical program mate- 
rial, whether it is stereo or mono. As 
an aside, most stereo tapes and CDs 
have very little separation between 
the left and right audio signals in the 
bass region, hence there is really only 
one bass signal. 

This circuit gets around that prob- 
lem by feeding one of the motors with 
straight bass while the second motor 
is fed with a signal derived from the 
midrange to treble part of the spec- 
trum. This signal is rectified and fil- 
tered. In effect, the derived signal is 
the rate of change (or envelope) of the 
midrange to treble signal. 

The resultant pattern produced by 
thelasersimply depends on the sound 
picked up by the an electret micro- 
phone. Different types of music and 
sounds tend to generate their own 
unique patterns and you may find 
yourself playing music chosen more 
with an eye to the laser pattern rather 
than how it sounds. 

Looking at the lefthand side of the 
circuit (Fig.1), resistors R1 & R2 and 
capacitor C2 provide a decoupled sup- 
ply voltage to the electret microphone. 
The output from the electret micro- 
phone is coupled via a 10uF capacitor 
to the first amplifier stage involving 
op amp IC1a. This is configured as an 


Liven up your next party with this compact laser light show. Use it to produce 
endless patterns on your living room walls. 


inverting stage with a gain depending 
on the setting of VR1. This can range 
from unity to about 100. 

Following IC1a, the amplified elec- 
tret signal is fed via two paths. Path 
number one is via a low pass filter 
consisting of resistors R6 & R7, togeth- 
er with capacitors C5 & C6. This filter 


effectively blocks frequencies above 
about 350Hz before they аге fed to op 
amp IC2b which has a fixed gain of 
10. The output from this stage is ap- 
plied via VR3 to IC4, an LM380 power 
amplifier, and this is used to drive one 
of the deflection motors. 

Path number two from IC1a is via a 
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high pass filter consisting of capaci- 
tors C3 & C4 and resistors R5 & R8 and 
this effectively blocks frequencies be- 
low about 350Hz. This is the other 


| Ф half of the audio spectrum from IC1a 
ta and this is applied to op amp IC2a 
eJ ® E which also has a fixed gain of 10. 

[je °}©С* IC2a's output is fed to a “diode 


GNDe1000F 


#5 pump" rectifier consisting of diodes 


i M 
2 Е | Ф Б1 & D2 and capacitors C7 & C9. The 
H mono fà rectifier output represents the "rate of 
E T M 5 р pi 
Mme 5 


change of the midrange signal" and 
— this signal is applied via potentiometer 
VR2 to IC3, another LM380 power 
amplifier, and this drives the second 
deflection motor. 


Fig.2: component overlay diagram for the PC board. Take care to 
ensure that all polarised parts are correctly oriented. 


Power supply 


Power for the circuit is provided by 
a 13.8V DC plugpack with a capacity 
of 300mA or more. Op amp IC1b, zener 
diode ZD1 and their associated com- 
ponents are used to derive a 12V regu- 
lated supply, which is used as a bias 
voltage for op amp stages IC1a, IC2a & 
1С2Ь. A 7805 3-terminal regulator pro- 
vides a fixed +5V rail for the solid 
state laser module. 

Also shown on the circuit is a DPST 
switch (S2) which makes provision to 
drive the motor deflection circuits 
from a stereo amplifier (ext). 


MIRROR АМО 
TETHER STUCK 
TO SHAFT AND 
MOTOR FRAME 


LASER 
MOUNTED 


ON 
BRACKET 


Construction 

All the circuitry, apart from the solid 
state laser module and the 3-terminal 
regulator, is mounted on a PC board 
measuring 96 x 47mm. This board is 
divided into two sections, one involv- 


Ет ing 1С1 & IC2 while the other accom- 
modates the two power amplifiers, 


103 & IC4, Two links between the two 
sections allow you to add the DPST 


switch S2. Our prototype does not 
ET include this and provided the electret 
microphone picks up adequate audio 


© signal, it is more convenient without 
@ any need for audio signal cables. 

The first task in assembling this 
project is to assemble the PC board 
and this is quite straightforward since 
it comes with the component overlay 
screen-printed on top — see Fig.2. In- 
sert all the smaller components first, 
followed by the trimpots, electrolytic 
capacitors and lastly, the ICs. IC sock- 
ets can be regarded as optional. 


13.8VDC 
ок т) Ц (С— | REGI ом When the board assembly is com- 
ERAS, HEATSINK plete, connect up the 13.8V DC power 
со |O| (© supply and the two motors. With no 
signal, nothing much happens. How- 
Fig.3: use this diagram when wiring up your laser display. Power comes from a ever, when you speak or blow into the 
13.8V DC plugpack supply. electret microphone, the motor shafts 


84 SILICON CHIP 


audio signals from your music system. 


ийе, 


The electret microphone picks up ће 
audio signal and feeds it to the circuit 
via a shielded cable. 


should vibrate rapidly back and forth. 


Case work 

The next step is to wire up the 3- 
terminal regulator. This is mounted 
on a small finned heatsink and the 
external capacitors are soldered be- 
tween its three legs. The two power 
diodes are wired in series with the 
output terminal and all connections 
are then secured with small-diameter 
heatshrink tubing. 

You will need to drill a large hole of 


The laser beam is deflected by the two motor-driven mirrors (top) in response to 


between 20mm and 30mm in the front 
panel for the laser to be aimed through. 
Ideally you should use a hole punch 
for this job but if you don't have one, 
you can drill a smaller diameter hole 
and then ream or neatly file it out to 
size. 

On the rear panel, you will need 
holes to mount the 3-terminal regula- 
tor, DC socket and power switch anda 
small hole for the electret microphone 
cable. 

On the base of the case, you will 
need to drill holes to mount the PC 
board, the two motors, the solid state 
laser module and the swivel stand. 
Fig.3 shows how all the wiring should 
be гип to the motors, PC board and so 
on and the photographs give a further 
guide to the orientation of the motors 
and laser module. 


Motor mounting 


Earlier on, we implied that one 
motor is used for vertical deflection 
and the other is used for horizontal 
deflection of the laser beam. They 


could be arranged to do this but it is 


Parts List 


1 plastic case, 154 x 65 х 
158mm 

1 swivel stand to suit 

2 miniature DC motors 

2 small aluminised glass mirrors 

1 solid state laser module 

1 finned heatsink to suit 3- 
terminal regulator 

1 PC board, 96 x 47mm 

1 13.8V DC plugpack with 
2.1mm DC plug 

1 DC socket to suit 

1 electret microphone insert 

1 SPST miniature toggle switch 
(51) 

1 1MQ horizontal trimpot (УВ1) 

2 100КО horizontal trimpots (VR2) 


Semiconductors 

2 TLO72 dual Fet-input op amps 
(IC1, IC2) 

2 LM380N power amplifiers (IC3, 
104) 

17805 5V 3-terminal regulator 
(REG1) 

1 12V 400mW zener diode 
(ZD1) 

2 1N60 small signal diodes 
(D1,D2) 

2 G1G rectifier diodes (D3,D4) 


Capacitors 

4 1004F 16VW or 25VW PC 
electrolytic 

2 47uF 16VW PC electrolytic 

5 ТОШЕ 16VW or 25VW PC 
electrolytic. 

5 0.1uF monolithic or MKT 
polyester 

4 .0033uF monolithic or MKT 
polyester 

2 680pF ceramic 


Resistors (0.25W, 1% or 5%) 
21MQ 15.6kQ. 

8 100kQ 14.7kQ. 
310kQ 2270 


Miscellaneous 

Motor brackets, laser module 
bracket, polycarbonate strip, 5- 
minute epoxy adhesive, shielded 
cable, solder. 


far more convenient to mount each 
motor with its major axis at 45 degrees 
to the horizontal and angled in such a 
way that the laser bounces off one 
mirror to the next and then shines out 
through the front panel hole. 
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This close-up view shows how the two mirrors are glued and tethered to the 
motors. The tethers allow the mirrors to deflect the laser beam by about +30°, 
which is enough to produce an interesting pattern 


<= ts о. Nee. 
The 3-terminal regulator and its associated parts (including the heatsink) аге 
mounted on the rear panel. 


Where To Buy The Parts 


All parts for this project are available from Oatley Electronics who own the design 
copyright. Their address is PO Box 89, Oatley. NSW 2223. Phone (02) 9584 
3563; fax (02) 9584 3561. The prices are as follows: 


PC board plus on-board parts, motors, mirrors, electret microphone ...... $44.00 


-.. $25.00 
... $12.00 


5mW 650nm laser module.......... 
13.8V ТА DC plugpack .... 


Complete kit, including all above parts, 3-terminal regulator & case ....... $85.00 
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Before you can mount the motors, 
you need to attach the mirrors to the 
shafts and fit them with tethers. The 
two small mirrors supplied have alu- 
minium metallisation on one side and 
this side must be used to reflect the 
laser beam. If the glass side of the 
mirror is used to deflect the beam, the 
effect will be to defocus it. 

You can glue the mirrors to the mir- 
ror shafts using 5-minute epoxy adhe- 
sive. Make sure you don't get any ad- 
hesive on the aluminium side of the 
mirrors. Once the mirrors are glued in 
place, you can attach the tethers be- 
tween the mirrors and the motor cases. 
The tethers are strips of polycarbonate 
film and should be long enough to let 
the mirrors be deflected by a maxi- 
mum of +30°. This is more than enough 
to give good deflection of the laser 
beam and will not unduly load the 
motors, Again, the polycarbonate teth- 
ers can be glued in place with 5-minute 
epoxy adhesive. 

Our prototype had small metal 
brackets soldered to the motors and 
these were then screwed to the base of 
the case. The laser module was 
mounted by holding its lens assembly 
with a circular clamp attached to a 
vertical bracket. 

In practice, you could mount the 
laser as shown in the photos but with 
the baseplate screw not tightened. 
Then you could position and angle 
the motors so that the laser can be 
aimed and deflected as required. Once 
you are satisfied with the laser beam 
deflection, the motor positions can be 
marked, holes drilled in the baseplate 
and then the motors can be secured. 

Do not mount the electret micro- 
phone inside the case. If this is done, 
it will inevitably pick up the vibration 
of the motors and the whole system 
will then oscillate at a low frequency. 
This is the reason for connecting the 
electret microphone via a length of 
shielded cable. That way, it can pick 
up sound from your music system 
rather than from the motors. 

The electret microphone insert used 
in our prototype has the shielded ca- 
ble attached directly to its rear lugs 
and then it was neatly shrouded with 
heatshrink tubing to anchor and pro- 
vide stress relief for the cable. 

Before you can put the Laser Light 
Show to use. you will need to adjust 
trimpot VR1 for adequate gain from 
the electret and then set VR2 and УКЗ 
for optimum mirror deflection. SC 
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Where are you going to find the data? 


Go straight to your SILICON CHIP/Jaycar Giant Data Wallchart. 

There's information on selecting the right heatsink, testing 
ransistors, wiring regulators. Plus capacitor marking codes, HUGE 850 н 580mm 
esistor colour codes, loads of computer information from RAM • Varnished for long life 
ind EPROMs to ASCII codes and computer port pin-outs . . . Heauy duty stock 


common audio connector standards! All this in a glossy, 


Colour-coded too! 


2 4 ” JEWNES GUIDE TO 
a" * SATELLITE TV 


88 SILICON CHIP * This offer applies to Australian subscribers only 


The best reason оё a 
only wil 


you get your copy of SILICON CHIP BEFORE it's 


on the news-stands - it’s cheaper getting your copy 
mailed direct to you - and you'll never miss an issue! 


р——---------------------- 
Ц 


HURRY! TAKE ADVANTAGE OF THIS STRICTLY LIMITED OFFER TODAY 


| Yes Please! | want SILICON CHIP delivered every 
month to my letterbox and | wantto take advantage 
1 of the exclusive subscribers’ offers. 


Address. 


Postcode. 


нем Subscription (month to start 
Renewal (Sub No from wrapper. 
Clone vear @ $59 

or vr with binder @ $72 


I want 


i 
І 
І 
| This is a 
i 
І 
i 
1 


І YES! This offer also applies to GIFT SUBSCRIPTIONS: 
Call SiLicoN Сн to place your order for a gift subscription. 


------ 1 
| 
Here's how to order: і 
Fax this coupon (or a copy) to SILICON CHIP | 
on (02) 9979 6503 — 24 hours a day П 
ог 
Post this coupon (or a copy) to SILICON CHIP, і 
PO Box 139, Collaroy, NSW 2097 [| 
or [| 
You can even order by phone with 1 
your Bankcard, Mastercard or Visa Card: | 
Call SILICON CHIP on (02) 9979 5644 і 
9am-5pm, Monday to Friday 
FAX or POST ORDERS: IB | am. I 
Гети | 
zen Rui. “I 
Expiry Date: Signature: 
(Yes, we do accept cheques or money orders by post!) І 


ASK SILICON CHIP 


Got a technical problem? Can't understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Automatic discharger 
doesn't 


I have just built the automatic dis- 

charger kit for nicad battery packs, as 
published in September 1994. I find 
that it will not work. The voltages are 
as follows: (1) across pins 8 & 4 of IC1 
= 5V; (2) across REF1 = 0V; (3) VR1 
adjusted to 0.49V. Above 0.49V, the 
voltage disappears. Supply to kit = 
6V. Have changed REF1 with no re- 
sults. Both LEDs work — discharge 
and reverse polarity. (J. N., Leongatha, 
Vic). 
ө From the symptoms, it appears that 
there is a short across the tracks for 
REF1. The fact that you changed REF1 
with no result means that the short is 
probably a solder splash across the 
tracks or an etching fault. You will 
need to closely check this area of the 
board to find the fault. 


Electronic braking 
explained 

For Christmas I received a Ryobi 
9.6V cordless drill with electronic 
braking and I was wondering how the 


electronic braking system works. 
Could you please shed some light 


DCC and 
Command Control 


Iam very keen to build the Com- 
mand Control system for model rail- 
ways which is presently being de- 
scribed in SILICON CHIP. In fact, I 
have gone so far as to buy most of 
the parts for the Command Station 
described in the February 1998 is- 
sue. But now I have come up against 
a stumbling block. I can't buy the 
74163 synchronous counter ICs. I've 
tried every where and Гуе come up 
with a blank. Can you point me in 
the right direction? 

While you're at it, can you tell 
me if this Command Control sys- 
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on this subject, with perhaps a circuit 
schematic to make things easier to 
understand? (D. B., Allenstown, Qld). 
ө Weare not sure how the braking оп 
your drill works but the normal 
scheme is to connect a direct short or 
a low value resistor across the motor, 
after the DC supply is disconnected. 
This could be done with a relay or a 
transistor. We would guess that since 
your drill has "electronic" braking, 
the switching is done by a transistor. 

This form of braking works because 
when a permanent magnet motor is 
shorted out, it is forced to operate as a 
generator and since it is delivering a 
high current into the short circuit, 
this places a large mechanical load on 
the armature and hence the motor is 
quickly braked to a stop. 

As a matter of fact, the garage door 
opener featured elsewhere in this is- 
sue has a similar braking scheme, with 
а 10 resistor switched across the mo- 
tor by relays. 

Diesel-electric locomotives use the 
same system of braking. There it is 
called “electrodynamic braking” and 
the large currents generated by the 
bogie motors are dissipated in large 
resistor banks on the roof of the loco- 
motive. 


tem is compatible with the DCC 
systems often mentioned in over- 
seas model railway publications? 
(R. M., Darwin, NT). 

• The 74163 is made by Motorola 
with the designation MC14163BCP. 
It is available from Farnell Elec- 
tronic Components and their Cat. 
No.is 704830. Their phone number 
is (02) 9645 8888. 

DCC is not compatible with Com- 
mand Control. While the operating 
principles are similar, DCC will 
control up to 128 trains or other 
devices but a typical DCC system is 
likely to cost far more than the Com- 
mand Control system we are de- 
scribing. 


No mods for the 
audio power meter 


Irecently purchased an audio power 

meter kit as published in the April 
1993 issue of SILICON CHIP. I wish to 
use it with a 300W amplifier. I was 
wondering what would need to be 
done? I assume that changing the 1kQ 
and 4.7kQ resistors from pins 6, 7 & 8 
of IC1 would do the trick. If so, could 
you suggest the right values? (A. M., 
Seymour, Vic). 
• No circuit modifications are re- 
quired to allow the power meter to 
run with a 300W/4Q amplifier. As 
discussed at the end of the article, all 
that is required is to set the value of 
trimpot VR1. To light up all LEDs 
with a 300W power output, trimpot 
VR1 should be set to 53kQ. The 1kQ 
and 4.7kQ resistors at pin 8 of IC1 
should not be varied because they also 
set the brightness of the LEDs. 


Powering a laptop 
from 12V 


Thank you for an interesting maga- 
zine. The writer of a letter in the No- 
vember 1997 issue seemed to have the 
same problem as I have: powering a 
laptop from a 12V boat supply. The 
inverter and computer power supply 
waste precious power. My laptop 
external supply produces 20V and its 
battery produces 12V. I am happy to 
reproduce either of these if possible. 
The boat system varies from 14V to 
wellbelow 12V, depending on whether 
the engine is running or the batteries 
are low. 

At your suggestion to the letter 
writer, I ordered the July 1996 issue to 
study the 2A SLA charger but this also 
pushes up to 13.8V. Is there a way to 
have the voltage stay just at 12V to 
mimic the computer's battery or just 
at 20V to mimic its power supply? (S. 
W., Airlie Beach, Qld). 

ө Itis possible to fix its output at 12V 
instead of 13.8V. All that is required is 
to connect a 150kQ resistor in parallel 


with the 22КО feedback resistor to pin 
5 of 1С1. This approach should be 
more efficient than increasing the out- 
put to 20V DC. 


Bell sound goes 
“dink dink” 

I have a problem with the “Sounds 
& Lights” module for model railway 
level crossings, as described in your 
“14 Model Railway Projects” book. 
Although everything checks out all 
right, 10V across ZD1, lights flashing 
correctly etc, the bell sound is not 
what it should be; in between the 
“dink” and “howl” is where the bell 
should be but, by adjusting VR3, I can 
only get dink or howl. 

The only time I get a couple of bells 
is when I disconnect the 12V feed; it 
discharges the capacitor, the value of 
which is 1000uF. I have exchanged 
the LM324 for another one but this 
made no difference nor did a change 
of speakers. I would be obliged if you. 
could give me some hints how to im- 
prove this project. (J. O., Rotorua, NZ). 
© Your level crossing lights and bell 
circuit appears to have a problem with 
the IC3c oscillator or bell striker from 


Dog chaser 
wanted 


Ilive in an area where there are a 
number of savage dogs running free 
and I want an ultrasonic device to 
deter them from attacking. Have 
you published such a device and if 
so, in which issue? (Name and ad- 
dress withheld). 

@ While we did publish two 
projects designed to discourage 
dogs from barking (Woofer Stop- 
per, May & June 1993; Woofer Stop- 
per Mk.11, February 1996), neither 
of these could be expected to dis- 
courage a dog from attacking. In 
fact, if a dog is about to att; itis 
possible that such a device may 


1СЗа. Try changing the 100k® resistor 
at pin 8 of IC3a to a larger value. If this 
does not help, alter the 33kQ resistor 
at pin 14 of T to a smaller value. 
Use а 1000uF capacitor for the 
decoupling across the supply, as 
shown on the circuit and parts list. 


ACN 073 916 686. 


increase the likelihood of it hap- 
pening. 

One reason why an ultrasonic 
device may not discourage a dog 
from attacking is that some dogs 
are quite deaf. Second, some dogs 
attack because they are frightened 
and using an ultrasonic stimulus 
may only increase their fear. Third, 
some dogs are so aggressive and 
dangerous that there is little you 
can do to avoid an attack if you are 
close to them. 

Ifthere are dogs which are known 
to be aggressive and they are run- 
ning free, you should report them 
to your local council and in serious 
cases, to the police. You could save 
someone from serious harm. 


TENS unit not 
delivering 


I built the TENS Unit described in 
your August 1997 issue. On testing I 
was able to set 80V at the drain of Q1. 
The voltage at pin 1 of IC2 was only 


embedded 


computers designed for the real world 


Put some intelligence in your next project! 


MC112 - 68HC11 processor, 32k RAM, 
32k EPROM, serial, parallel, timers, A/D. 
converters, BUFFALO software with 
inbuilt assembler / disassembler and bootloader. $220 
Postage and handling $10. 


Available soon - ARM-based RISC, DSP and PIC systems 


WE HAVE THE SOLUTION 


Embedded Pty Ltd 


* Microcontrollers Level 5 
* Ultra low power 371 Queen St 
Brisbane 


* High Performance 
• Data Acquisition 
* Control Systems 


GPO Box 2603 
Brisbane 4001 


(07) 3236 5977 
(07) 3221 0549 


* Neuro-fuzzy 
+8, 16, 32 and 64 bit 


Phone: 
Fax: 


| Sh wire. 
Inverters have matured very 
two years. Technology 
was forced forward to 
meet the demands of - 
an aware market 
(people). 


STATPZWER Тһе largest global manufacturer 


of inverters and chargers have released the 
1998 models. 


NEW! Really, NEW technology, 


features and benefits! 
Call us now for your. 


ШД 


ШШ 


сс 


BAINBRIDGE TECHNOLOGIES ery LTO 
77 Shore Street, Cleveland Brisbane Qld 4163 


PH: (07) 3821 3333 Fax: (07) 3821 3977 
Email: baintech@powerup.com.au Internet: www.statpower.com 
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Diesel sound 
can be improved 


Your “14 Model Railway Proj- 
ects” book featured two projects I 
would like some information on. 
First, the Railpower/Infrared Re- 
mote Control project has а milliamp 
meter for a "speed setting" indica- 
tion. This is connected between pin 
1 of IC9a and VR6. 

As I understand it, pin 1 of IC9a 
isa buffered voltage reference iden- 
tical to the voltage across the 2.2uF 
capacitor at pin 3, Can I take this 
voltage and use it to drive another 
related project? 

The second project I am referring 
to is the “Diesel Sound Simulator”. 
This clever project has one flaw — 
the back-EMF pitch control which 
speeds the diesel up as the train 
gathers speed. But real locos rev 
their guts out to overcome inertia, 
then slacken off as they reach their 
selected speed. For more realism, 
could I feed the voltage referred to 
earlier into D2 and omit ZD1, Q1 
and their associated resistors? 


8.6V instead of the recommended 15V. 
With pulse width and pulse rate pots 
turned fully clockwise, I measured 
only 0.4V on pin 6 instead of 2-3V, 
indicating that switching was not tak- 
ing place. With all pots set to maxi- 
mum, the output is only 1.3V AC. I 
have changed IC1 with the same re- 
sults. (R. Q., Lakemba, NSW). 

€ The measurements which you made 
from the TENS output are only a guide 
as to whether the unit is delivering a 
voltage or not. The actual voltage de- 
pends on the type of multimeter and 
its loading on the circuit. 

Since you are measuring up to 
1.3VAG, we can assume that the TENS 
Unit is delivering some voltage. All 
you need to do now is try it with 
electrodes fitted. If you “feel” а strong 
tingle on the skin when these are at- 
tached, the unit is working correctly. 


Connecting a 
CD player in a car 

Аз you have some great projects for 
cars, I thought I'd write about mine. It 
doesn’t have any electronics, although 
you might be able to develop an auto- 
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Obviously I am going to be 

mounting the Sound Simulator at 
the trackside, not in a wagon or 
loco. Doing this would givea diesel 
pitch proportional to the speed set- 
ting gauge, giving the revving ac- 
tion described. (B. S., Dargaville, 
NZ). 
• As you have surmised, pin 1 of 
IC9a is a buffered version of the 
speed signal and it could be used to 
control the diesel sound generator. 
This would result in the diesel 
sounding like it had a higher throt- 
tle setting but there would then be 
no variation at all in its pitch. 

As you have suggested, diesels 
do rev up to start a heavy train and 
then throttle back as it comes up to 
speed, provided it is not pulling a 
heavy load on a gradient. It seems 
as though you would like a further 
refinement, whereby the loco starts 
out with a high throttle setting (from 
pin 1, IC9a) but this is tapered back 
somewhat after a delay. This might 
be possible using a capacitor net- 
work to bleed off the signal voltage 
after a delay. 


matic switch if you like the idea and 
want to expand it. 

Now that (most) portable CD play- 
ers have electronic shock protection 
they are ideal for cars. Unfortunately 
the cassette adaptor is at best a poor 
compromise and FM transmitters are 
generally not practical. Plus it is a real 
hassle having to remove the adaptor 
and or (cigarette lighter) power cord 
every time you leave the vehicle. 

To overcome the quality and incon- 
venience problems, I attacked my cas- 
sette-radio and cut the circuit board 
tracks that lead to the high side of the 
volume control. I attached four 
shielded cables through the back of 
the unit and fitted them with colour 
coded in-line RCA plugs and sockets 
(one colour for each channel). 

A switch box was constructed with 
four cables terminating in plugs and 
sockets to match those from the radio. 
The switch box was fitted with a socket 
to accept the output from the CD 
player. To round off the project fitted 
an in-line cigarette lighter socket that 
Iconnected to the back of the built-in 
unit. The switch box and power socket 
sit in the glove box along with the 


player. Now the sound is superior and 
there are no messy wires showing to 
invite thieves. 

The onlyreal disappointmentis that 
the balance and tone controls come 
before the volume, so I have lost these 
functions when playing CDs. (W. B., 
Wheeler Heights, NSW). 

e While your approach does work, it 
would be better to feed the CD signal 
into the point before the balance and 
tone controls. The most convenient 
point would be at the switch which 
selects radio or cassette operation. We 
would suggest that you use a 3.5mm 
stereo switching socket which would 
enable normal operation of your radio 
cassette when the CD is disconnected. 


Power tranny for 
5-channel amplifier 


Iam planning to build a 5-channel 
amplifier for a surround sound sys- 
tem. It will consist of four 50W ampli- 
fiers for the left, right, centre and sur- 
round channels and one 100W ampli- 
fier for the subwoofer. They are all 
ETI 480 modules so they can all run 
from the same supply. The original 
power supply design has supply rails 
of +40VDC at no load, dropping to 
+32VDC when running two 50W (ог 
one 100W) amplifiers at full power. 

As the total current to run the five 
modules at maximum is 7.2A, I'll need 
а 500VA transformer from Altronics. 
The original power supply uses a 28- 
0-28VAC/2A transformer and the only 
close voltages Altronics have avail- 
able are 25-0-25VAC or 30-0-30VAC. 
The original article says that if a regu- 
lated supply is used for the amplifi- 
ers, it shouldn't exceed +35V DC. 
Which transformer should I use? 

If you recommend a 25VAC trans- 
former, would a 300VA transformer 
be enough? Would larger smoothing 
capacitors make a 300VA transformer 
feasible? Га like the power supply to 
be capable of running the five mod- 
ules to their maximum output. I've 
included the circuit diagram of the 
original and my "proposed" power 
supply. (T. H., Railton, Tas). 
© Our suggestion isto choose a 300VA 
25V-0-25V transformer. This will re- 
sult in supply rails of around +35V 
DC, depending on the total quiescent 
(ie. no signal) current ofthe five ampli- 
fier modules. For filtering, we would 
suggest a minimum of 20,000uF on 
each supply rail. 


Building the induction 
balance metal locator 


Iam building an induction balance 

metal detector to locate metal marker 
pegs in rough terrain. I am using the 
circuit published in the May 1994 is- 
sue of SILICON CHIP but 1 am having 
difficulty obtaining the TL496C (8- 
pin DIL) voltage converter. Could you 
please tell me where I can obtain one 
from, or an equivalent? (С. C., Christ- 
church, М2). 
• The TL496 can be obtained in Aus- 
tralia from Farnell Electronic Compo- 
nents, provided you have an account 
ога credit card. Their phone number 
is 612 9645 8888. Failing that, you 
could try obtaining it from the Motor- 
ola or Texas Instruments distributors 
in New Zealand. Finally, you may con- 
sider building the metal locator with- 
out the TL496 and just use a 9V bat- 
tery supply instead, comprising six 
AA cells. 


Background hum in 
Dolby Decoder 


I have just finished the Dolby Pro 
Logic Surround Sound Decoder Mk.2 
featured in the October & November 
1997 issues. During the soak test, lam 
happy to report that everything works 
just as outlined in the article. The 
only problem I have is that there is a 
lot of background hum. 

Thave used earth shielded cable in 
every place outlined in the article. 
The case earth from the mains plug is 
present and most important, the 
0.47uF cap was soldered between the 
signal earth and mains earth. It doesn’t 
matter what setting you have any of 
the switches in, the hum gets worse as 
you increase the main volume control 
(VR1). With the volume at zero, the 
hum has all but disappeared. 

I built up six kits of the first Pro 


Logic Decoder you presented and 
teamed these up with 50W power 
amplifiers which I also mounted in 
the same case and did not experience 
any noise or hum at all. They were 
very quiet. What do you think is the 
problem? 

Could it be radiation between the 

transformer and the processor board 
IC6? Would it help if I use a piece of 
metal to screen the two from each 
other? I have carefully checked all 
earth shielded connections from the 
pots and other various points on the 
main PC board. I would like to com- 
ment by saying that having all the 
audio cable connections in the centre 
of the main PC board is very untidy 
and hard to achieve. Would it help ifI 
remove the large transformer and the 
three power amplifiers from the case 
altogether and mount them in a sepa- 
Tate case and refit a much smaller 
transformer in the decoder case? If so, 
what size transformer should I use? 
(К. S., Morphett Vale, SA). 
• Your hum problem is almost cer- 
tainly an earthing problem. We do not 
recommend completely rebuilding the 
unit with the power amplifiers and 
transformer in another case. This 
would be completely unnecessary 
since our prototype unit was as quiet 
as the first version of the Pro Logic 
Decoder. 

First, check the isolation between 
the heatsink tab on the power amplifi- 
ers to case, using a multimeter set on 
“ohms”. There should not be any con- 
nection and the meter should show a 
high resistance or open circuit. If the 
resistance is low, check the insulating 
washer between case and the ampli- 
fier tab and also check the insulating 
bush. 

Next, check that the signal earth 
(the shields on the audio leads) do not 
connect to mains ground by checking 
for resistance to the case of the de- 


WARNING! 


TOROIDAL POWER 
TRANSFORMERS 


T — epe suum. 


Manufactured in Australia 
Comprehensive data available 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854. Fx (02) 9476-3231 


coder. Finally, check the earthing to 
the power amplifiers. We have shown 
shielded wire connecting from the 
decoder board to the power amplifier 
board. Make sure that the shields con- 
nect the signal earth to the amplifier 
board as shown on the wiring dia- 
gram. 


Notes & Errata 


Nicad Zapper, August 1994: experi- 
ence has demonstrated that this cir- 
cuit does not dump the capacitors" 
charge reliably if the supply rail is 
less than about 12V. Also, the test 
procedure involving a 2.20 dummy 
load should be changed to 0.220. 
Some variants ofthe MTP3055 have 
also proved to be unreliable. We rec- 
ommend the MTP3055E, made by 
Motorola. Less well-known brands can 
be suspect. 
5-Digit Tachometer, October 1997: the 
PC component diagram on page 25 
has link LK1 incorrectly labelled. In 
fact, the unlabelled link next to it, 
connecting to pin 6 of IC5, is LK1. SC 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the. 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you аге. 
advised notto attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 
working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 


and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices Act 1974 
oras subsequently amended and to any governmental regulations which are applicable. 
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CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 

| Torun your classified ad, print it clearly on a separate sheet of paper, fill out the | 
form below & send it with your cheque or credit card details to: Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 


6503. 


Enclosed is my cheque/money order for $. 


or please debit my 
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FOR SALE 


C COMPILERS: everything you need 
to develop C and ASM software for 
68HC08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $145.00 each. Macro Cross As- 
semblers and Disassemblers for above 
CPUs + 6800/01/03/05, 6502 and 
68HC12 now combined at the new low 
price of $75. Debug monitors: $75 for 
6 CPUs. All compilers, XASMs and 
monitors: $480. 8051/52 Simulator 
(fast, now incl. 80C320): $75. Try the 
C-FLEA Virtual Machine for small 
CPUS, build a "C-Stamp". Demo desk: 
FREE. All prices $5 p&p. Atmel 
Flash CPU Programmer: Handles the 
89Cx051, the 89C5x and 89Sxx se- 
ries, and the new AVRs in both DIP 
and PLCC44. Also does most 8-pin 
EEPROMSs. Includes socket for serial 
ISP cable. $189, $35 tax, $10 p&p. 
20-pin SOIC adaptor only $70. Credit 
cards accepted. 

GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. 

Ph (02) 9896 7150 or Internet: 
http://www.grantronics.com.au 
те ———— 
HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at: 
http://www.onekw.co.nz/ 
—— 
SIMPLE PIC84 PROGRAMMER: vari- 
ous models available. Also PIC-driven 
moving message and digit displays. 
EST Electronics (02) 9789 3616, Fax 
(02) 9718 4762, or 
www.nettrade.com.au/sesame/ 


AHOT SPOT FOR CHEAP PCB SUP- 
PLIES, raw stock, drills etc plus qual- 
ity manufactured boards is located at 
http://www.accsoft.com.au/-acetronics 
or phone 02 9743 9235. 


PCBs MADE, ONE OR MANY. Low 
prices, hobbyists welcome. Sesame 
Electronics Ph/fax (02) 9554 9760. 
sesame@nettrade.com.au 
http://nettrade.com.au/sesame/ 


YES!!! THE ORIGINAL IS STILL THE 
BEST our CCTV - TV/VCR Video/Au- 
dio Interface Modulator-Mixer-Antenna 
Booster Module has: a Crystal Con- 
trolled Phase Locked Loop for Stabil- 
ity & Accuracy, 48+ Channels, Two 
Stage Booster. Proven Design & Reli- 
ability "Over 14 Years in Production" 
ONLY! $20! Allthings Sales & Serv- 
ices. Ph 08 9349 9413. 


!VIDEO SURVEILLANCE CAMERAS 
& ANCILLARY EQUIPMENT! PCB 
Modules $79! SONY 0.05 lux $99! 
MINI CAMERAS $99 (see p72 SC 
Dec). DOME $99 (see p41 EA Jan). 
COLOUR MODULES $269! (see p49 
EA Dec) 450 LINE $399! 50 LED IR 
Lamp Kits $29 (see p41 EA Feb)! 
QUAD SCREEN PROCESSORS 4 Pix 
1 Screen only $339! Accessories: 21 
Lenses 2.1 - 16mm, MicroFine Fo- 
cus, Infra-Red Cut, Pass & Polarising 
Filters. We stock 380-570 Line Reso- 
lution, 0.05 lux Low Light & Infra-Red 
sensitive with 1/4" & 1/3" HIGH RESO- 
LUTION SILICON (not low res CMOS) 
CCD Sensors from SONY, SHARP & 
SAMSUNG, 28 x 28 PCBs, Digital 
Signal Processing Colour. UP TO 24 
MONTH WARRANTY! Before you buy 
ask for our ILLUSTRATED CATA- 
LOGUE/PRICE LIST with Application 
Notes. Allthings Sales & Services 
08 9349 9413 Fax 08 9344 5905. 


HARD TO GET MODULES & KITS. 
Laser diode module, 650nm, 15mW, 
3V-5V, easy adjustable focus, brass 
case, 31mm long, 10mm diam. 25cm 
wires. $140. Same LD module but 
5mW, $40. Kit 113 control 2 unipolar 
Steppers to 3A from a PC. All con- 
tained in RS232 D-shell case. $27. Kit 
109 control one unipolar stepper with 
5804 IC. $27. P/P extra. All compo- 
nents, PCB & software supplied. Soft- 
ware may be ал free from our web site 
at http://kitsrus.com 

Email: peter@kitsrus.com 

Fax: (852) 2725 0610 DIY Electronics. 


VHF RADIO TELEPHONE fixed sta- 
tion unit. Vinteen Comms. July 1965. 
80.82MHz. 4 VHF 80.48MHz Rye Over- 
land radios. AWA 25т/5 car radio- 
phone 80.48MHz. Ex Rescue Squad 
equipment. (H) 02 6959 4303 (W) 02 
6951 1136. 


R.T.N. Parallax AUS/NZ distributor. 
Special on till July 98, a complete 
StampBus motherboard which holds 


PO Box 314 Blackwood S.A. 
Phax0882703175 


KITS-R-U 


РИТА Universal Stereo Coder 


Fusion по wan Dacee 
Foe 200 Was Deces Loc Fl Boe $1499 
Phiips БОВЕ VHF Receiver Boards (5 паге) $3 
у о 


SPECIAL STEAM 
BOAT KITS $14 


free catalog on disk of discount ponents, 
Same day Shipping. credit cards OK. circuits supplies 


We have the solutions - we print electronics! 
Four-day turnaround, less if urgent; Artwork from your own 
positive ог fle; Through hole plating; Prompt postal service; 
29 years technical experience; Inexpensive; Superb quality. 


Printed Electronics, 12A Aristoc Rd, 
Glen Waverley, Vic 3150. 
Phone: (03) 9545 3722; Far (03) 9545 3561 


Call Mike Lynch and check us out! 
We are the best for low cost, small runs. 


Printed Circuit Board Manufacture 
48 Hour service » High quality • Low prices 


the Basic Stamp1 chipset a serial 
LCD driver module and a 2'8 LCD 
module. Ideal expandable starter kit 
for $110.00 includes tax. and postage 
to any location in AUS/NZ. Program- 
ming software and examples supplied 
also. Now also carry the FerretTronics 
range of R/C servo control chips. 
Email: nollet@mail.enternet.com.au 
http://people.enternet.com.au/~nollet 
Ph/fax/ans (03) 9338 3306. 


CRO 40MHz bandwidth, 2 channel, 
dual time base, goodwill brand. In- 
cludes 2 x 1x/10x switchable probes. 


MicroZed Computers 
PRA ЦА xX BASICSTAMPS 


& PIC Tools 

Scott Edwards Electronics 

microEngineering Labs & others 

Easy to leam, easy to use, sophisticated 

CPU based controllers & peripherals. 

SX Key Ver 1.0 now in stock. 

РО Box 634, ARMIDALE 2350 (296 Cook's Rd) 

Ph (02) 6772 2771 — may time out to Mobile 014 036775 

Fax (02) 6772 8987 
hitp://www.microzed.com.au/~microzed 

Most Credit Cards OK 


PRESTON ELECTRONIC COMPONENTS 
Now at 172 HIGH STREET, PRESTON, 
VIC (Corner of Bell and High Streets) 
Phone: (03) 9484 0191 
Specialising in a wide range of: 

TV Antennas — Resistors — Cables — Circuit 
Boards — Capacitors — Sprays - PCB 
Artwork — Instrument Cases – Relays — Kit 
Sets — Semiconductors (all types) — 
Trimpots — Photo Sensitive — Transformers 
— Switches — Alarm/Security Equipment — 
СВ Radios & Accessories. 

We are approved resellers for Altronics, 
DSE and RPG Products! 


Excellent condition $600. Ph (03) 9354 
1076. 


FOR SALE: LCD HANDHELD OS- 
CILLOSCOPE with batteries and 
charger. Cost $449. Sell for $300 or 
offer. Phone (02) 6452 6396. 


DONTRONICS can be found at: 
http://www.dontronics.com 


WANTED 


MAY 1990 ISSUE of SILICON CHIP. 
Phone Colin 07 4776 5022. 


Silicon Chip Binders 


* Heavy board covers with 2-tone green 


vinyl covering 
* Each binder holds up to 14 issues 


* SILICON CHIP logo printed in gold- 
coloured lettering on spine & cover 


Price: $12.95 plus $5 p&p each (Aust. only) 


Just fill in & mail the handy order form in 
this issue; ог fax (02) 9979 6503; ог ring 
(02) 9979 5644 & quote your credit card 
number. 
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SILICON CHIP FLOPPY INDEX 


WITH FILE VIEWER 


Now available: the complete index to all 


SILICON CHIP articles 


since the first issue in November 1987. The Floppy Index 

comes with a handy file viewer that lets you look at the index line by line or 
page by page for quick browsing, or you can use the search function. All 
commands are listed on the screen, so you'll always know what to do next. 


Notes & Errata also now available: this file lets you quickly check out the 
Notes & Errata (if any) for all articles published in SILICON CHIP. Not an index 
but a complete copy of all Notes & Errata text (diagrams not included). The file 
viewer is included in the price, so that you can quickly locate the item of 


interest. 


The Floppy Index and Notes & Errata files are supplied in ASCII format on a 


3.5-inch or 5.25-inch floppy disc to suit 


PC-compatible computers. Note: the 


File Viewer requires MSDOS 3.3 or above. 


Price $7.00 each « $3 p&p. Send your order tí 


io: Silicon Chip Publications, РО Box 139, 


Collaroy 2097; or phone (02) 9979 5644 & quote your credit card number; or fax the 
details to (02) 9979 6503. Please specify 3.5-inch or 5.25-inch disc. е 


Philips DVD Player ... 


continued from page 7 


Fast forward at 8 or 32 times nor- 
mal speed merely flicks from frame 
to frame so it is not fast forward in 
the normal sense. 

All of which means that fast for- 
ward and reverse operation is not 
available in the way that you expect 
from a conventional VCR. In fact, 
after using the remote control I think 
that the Jog/Shuttle control should 
be deleted altogether. It’s a handy 
feature on a VCR if you want to do 
editing but that's not really what the 
average user is likely to want to do. 
It would be better if the designers 
incorporated normal fast forward 
and reverse buttons with perhaps 
other buttons needed to be pressed 
to increase the speed of motion. 

I may have dwelt on the remote 
control in what appears to be un- 
necessary detail but really, since the 
machine must be operated by the 
remote control, it is appropriate to 
dwell on its merits and shortcom- 
ings. On balance, it doesn't pass. 


Insummary 

Really, the DVD840 is a very fine 
piece of up-to-the-minute technol- 
ogy. It gives flawless video and au- 
dio performance but it is let down 
by the operating features of its 
remote control. The recommended 
retail price of the Philips DVD-840 is 
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$1495 and it is available from se- 
lected retailers throughout Australia. 
Current movies are being released 
by Village Roadshow on DVD at 
$34.95 each. 

And now I must return to the 
theme mentioned at the beginning 
of this review and that is the sugges- 
tion that perhaps DVD players may 
not initially set the world on fire as a 
consumer product. In my household, 
there are three people who are 
inveterate video tapers. 1 am not 
one of them so my opinion probably 
carries less weight than theirs. 

They are always taping some 
show or other to watch later or to be 
saved for reference for sometime in 
the future. Otherwise they are often 
renting tapes which they will watch 
several times before they are re- 
turned. How did these video users 
react to the superior technology of- 
fered by the DVD player? The sim- 
ple answer is that they were una- 
ware of it. 

They did not notice the superior 
picture or sound quality and while 
they did play with the remote con- 
trol and some of its functions they 
were just blase about it. When ques- 
tioned about the merits of the player, 
two comments they made were no- 
table and succinct: “You can't make 


it fast-forward easily” and “You can’t 
record!” The last comment is per- 


haps the most telling. Draw your 
own conclusions. sc 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


• RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 

• Marday Services, PO Box 19-189, 


Avondale, Auckland, NZ. Phone 
(09) 828 5730. 


If you're looking for a magazine just filled with lots of beautiful cars, 
you could be disappointed. Sure, 200М has plenty of outstanding 
pictorials of superb cars, but it's much more than that. 


If you're looking for a magazine just filled with “how to" features, 
you could be disappointed. Sure, ZOOM has probably more “how to” 
features than any other car magazine, but it’s much more than that. 


If you're looking for а magazine just filled with technical descriptions 
in layman's language, you could be disappointed. Sure, ZOOM tells it 
in language you can understand . . . but it’s much more than that. 


If you're looking for a magazine just filled with no-punches-pulled 
product comparisons, you could be disappointed . Sure, ZOOM has 


Australia's best car-related comparisons . . . but it's much more than 
that =e 

STOR, > 
If you're looking for а magazine just filled with car sound that you TT а =r 
can afford, you could be disappointed. Sure, ZOOM has car hifi that А fil = 4 
will make your hair stand on end for low $$$$ . . . but it's much more | 7 
than that. 


If you're looking for а magazine just filled with great products, ideas 
and sources for bits and pieces you'd only dreamed about, you could be 
disappointed. Sure, ZOOM has all these . . . but it's much more than 
that. 


But if you're looking for one magazine that has all this and much, much more crammed 
between the covers every issue, there is no way you're going to be disappointed with 
ZOOM. Look for the April/May 1998 issue in your newsagent 
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Where do you 60 for 


Let your Computer speak in stereo 


These Digitor Computer Speakers feature 
| separate left/right bass boost and 
volume controls, 2 x 3" drivers, 
2 х 12W PMPO output. 
Optional 6V DC adaptor. 
са 

Koss Computer Speakers have dual amplified stereo 
. speakers with 3.5" drivers, 

4.5 watts per channel amplifier (36W PMPO), bass and 
treble boost, volume control, 
selector switch and mike jack. 
Includes power adaptor. 
C4199 


The Key to Working Smarter 
Improve your posture and typing 
practices with this Ergonomic Win 
95 keyboard. Front-til legs, built- 
in palm-rest, PC AT/PS2 
compatibility. 


Keyboard Win 95 


Features a tactile membrance keyswitch, standardised low profile DIN, tilt 
mechanism, double-shot injection 
keycaps, РС/АТ/Р52 compactly | 
X 8243 


The Cat to Replace your Mouse 


Replace your mouse with a CIRQUE Power Cat and you'll 
тоот, sketch, scroll or Net-surf with single- 

finger control. All mouse-button operations 
performed through touchpad using 
glide-point technology. Includes 

signature software. 


ҮР 


ТО EXPANSION CARDS 
Joystick card This 2-port card allows 
connection of two joysticksijoypads/steering 
wheels to your computer. 
Uses an 8-bit slot. 

хз 


ISA Bus Serial Card with one 
16С650 UART with 32-byte FIFO buffers. 


Needed by fast 
X 8238 

DSX Multi-Port Card ISA card 
has two serial and two 
parallel ports. 


Uses а 16-bit slot. 
X 2336 


ISA Parallel Printer Card creates 


‘two more parallel ports. 


Uses a 16-bit slot. 

х 2548 

ISA Bus Serial Card with three 
16C650 UARTs (serial ports) with 32-byte 
FIFO buffers. A must for high-speed 


serial peripherals. 


Uses a 16-Ыс slot. 

х 8235 

Multi ЏО card with 4 serial ports 
(16550 UARTS) and 3 Parallel ports with 


16-byte FIFO buffer. [599 | 
Uses a 16-bit slot. 
MEMORY 

EDO 72-pin SIMMs 
ВМВ 2x 32-60" EDO хззаз 549 


16MB 4 х 32-60* EDO x3390 $95 
32MB 8 x 32-60" EDO  xses& $189 


[9°] 


From 


168 Pin 


Synchronous DRAM 
X 7378 


16МВ 2 x 64 


PHONE: 1300 366 644 (Local Call Charge) FAX: (02) 9395 1155 

MAIL: — DICK SMITH ELECTRONICS, Direct Link Reply Paid 160. 
PO Box 321, North Ryde NSW 2113 (мо saro якыт 

Please add postage (up to 5kg) to your order, as follows: 


PHONE FAX & 
MAIL ORDERS 
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* $400 Up To $50 © $7.50 $51 Up To $100 • $9.00 $101 Up To $500 • $11.00 over $500 
quote acabe for птоз көрт cr f over Sq) emait dse.drectink@bigpond com (enquiries only) 
-Major Credit Cards Accepted. = Gift Vouchers Available 


DIC 


МИН Afat y 0022002 


For further information, orders or the 
location of your nearest store call: 


1300 366 644 (Local Call Charge) 
Or Fax: (02) 9395 1155 55275 


